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F._LY(619) 571-6972

Dear Sir:

RE: DRAFT WORK PLAN FOR SITE ASSESSMENT/EXTENDED SITE

ASSESSMENT (SA/ESA) FOR POINTS OF INTEREST (POI), NAVAL
TRAINING CENTER SAN DIEGO, CALIFORNIA

The Regional Water Quality Control Board (RWQCB), and the Department of Toxic
Substances Control (DTSC) have completed our review of the above referenced
document, dated September 26.1996. The document was prepared bv Bechtel
National. inc. on behalf of Southwest Division Naval Facilities En,.zineerine Command

ISWDIV) in accordance with contract task order 2TO-0122/0012. The ptjrpose orthe - ......
k,.._ SA/ESA is to collect and evaluate data concerning the potential presence ofhazard0us ........ .....

substance contamination at 17 POI located on NTC. San Dieeo. Based on our review

we have the following comments, see Attachment II for DTSC comments.

GENERAL COMMENTS

The RWQCB acknowledges that subsurface conditions are highly variable and there is
always some uncertainw associated with evaluating data from a site. The cost of
obtaining additional site assessment data must be weighed against the benefit fi'om
obtainin_ that additional data and the effect the data may have on the certainty of

tq,decisions made for the site. Due to the lack of site specific data or inI0rmauon on
historic use for the sites under investigation, the proposed P-STL may not atwavs be
adequate to protect water quality, human health or the environment. In some cases
(i.e. POI 19. 72. and 76 etc.) the proposed P-STLs are not consistent with existing
'RWQCB guidance entitled Interim Guidance on Required Cleanup at Low-Risk Fuel
Contamination Sites. dated April 1. 1996. The extent of any subsur:_hce impact should
be defined to the degree that is necessary to determine if the site poses a threat to
human health, the environntent, or other nearby sensinve receptors. The RWQCB
does nor concur with the proposed decision rules establishing project-specific threshold
levels tP-STL) where no turther action is recolnmended, but will evaluate the data
collected and auv request for no t'twther action based on a site by site basis.

_ Recvc/cd [>aper Our ;mssion _s to/_reserve and enhance the quuli O _/"California s water resources, and
ensure the#"/Hoper allocarton aml efficient use lot ltte i_ene/it ul present aria &lure _ nerattons.



CommandingOfficer -2- November7.1996

,,_ NTC - SA/ESA Comments

SPECIFIC COMMENTS

1 Pa_e 3-11 Section 3.2.6. POI 8 - Former Dry-Cleaning Trainer

Provide inforrnation concerning the location of the sewer pipe lateral fbr the
building and collect two additional soil gas samples along its aligmnem. Also
provide one additional sample location adjacent to flammables locker. Or
provide groundwater samples instead of soil gas samples.

2 Page 3-26. Section 3.5.1.2.. POI 16 - Former Navv Exchange Drv Cleaners

Please explain why POI 16 and Site 11 are separate investigations?

3 Paae 3-39. Section 3.7.6. PO1 19 - Former PWC Aztec Landscape Storage
Area

Collect and analyze shallow soil samples (approximately top one toot) and
groundwater samples from each boring.

\,,_,, 4 Page 3-44. Section 3.8.6. POI 26 - Navy Public Works Center Workshop

Due to the previous site use as an automobile repair shop. Please provide
analysis for VOCs in soil and groundwater if this data has not already been
collected from the adjacent sample location WS-4 or WS-4A.

5 Pa_e 3-55, Section 3.11.6. PO[ 26 - Former Auto Hobby Shop No. 1

Provide analvsis for VOCs in soil and groundwater and TPH 8015 modified for
stoddard solvent.

6 Paue 3-59. Section 3.12.6. POI 72 - Marina Building

Collect a groundwater sample fl'om location in or adjacent to "Flamnmble
Materials Storage Shed." Also include a soil sample fl'om the "unsaturated
zone near surface.'

7 Paue 3-64. Section 3.14.6. POI 85 - Former Printing Facility

Provide intbrmation concerning the location or"the sewer pipe lateral to the
building and locate one boring adjacent to this ali,.znment. Collect __oundwatcr
samples and provide analysis tbr VOCs in soil and ground_vater.

°,,,_/

_ _(.'CI'CI_'({ /)_II)UI" ( )1¢1" IltiSS'iOll i,_" t/_ tgrL.sL, rl,L, lltNI uIT]I£1HCU /Jl_." tirol/ill' _/ ( "(ll_i[_)l't?ta ._ _l_ltgr !'gsOltl'CC,_', _II?EI

UI1SIII'U lfieir proper LlllocLllI01I LIITLI U[/ICI(_I?[ IIS'U tOF I1_ l?_.ll_[l[ Of ])F(3SUllf _tlTCl /lllliru '_UIIUralIOH.7.



i I .,[

CommandingOfficer -3- November7.1996
NTC - SA/ESA Comments

8 Pa_e A2-10. Section 2.2.3.1. PO[ 14 - Machinery Repairman School

Define proposed sample depth described by "unsaturated zone near surface."

9 Pa2e A2-29. Section 2.2.13.1. POI 76 - Possible UST

Why are two unsaturated zone near surihce soil samples proposed _br this UST

location? Collect and analyze a groundwater sample for the listed chemicals o["
concern for the site.

Please contact Corey Walsh at (619) 467-2980 if you have any questions regarding this
letter.

Sincerely,

(....,/JOHN P. ANDERSON. Semor Engineering Geologist
Site Mitigation and Cleanup Unit

,IPA:cmx_ d:',docs" dod- ntc" poisaesa, kr

FILE: 30-0092.N02

Attachment I Interim Guidance on Required Cleanup at Low-Risk Fuel
Contamination Sites. dated April 1, 1996 (revised February
29 1996)

Attachment I1: DTSC comments and attachments

cc:
Mr. Aaron Yue, Base Closure Team Office of Military Facilities. Department of Toxic
Substances Control 245 West Broadway, Suite 425. Long Beach. CA 90802-4444
(without Attachment 2)

Mr. Keith Forman Interim BRAC Environmental Coordinator, NTC-Environmentat
Office, 33502 Decatur Road. Suite 120 San Diego, CA 92133-1449 without
Attactqment _ or Attachment 2 )

Ms. Content Arnold {Code 1832.CA) Remedial Project Manager. Southwest Division
Naval Facilities Engineering Command. !220 Pacific Hignway, San Diego, CA 92132-
5190

Mr. Martin Hausladen. U.S. EPA, Reaion IX. tH-9-2k Hazardous Waste Management
Division. 75 Hawthorne Street, San Francisco. California 94105-3901 (wrthout

'v,,,,_ Attacnment 2 enclosures)
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Ca_71_PA October 25, 1996

Department of _._k_\_z_ _ _ _ Pete Wilson
Toxic Substances _ " Governor
Control Mr. Corey Walsh _Cx' .,,_._7'

Remedial Project Manager . _,f_GO!_i :_,O, S_ ' ]amesM.St_ock
245WestBroadway. California Regional Water Quality Control Board S_.__, \'_'((.)3_.... Secretaryfor
Suite 425 Q___., Environmental

Long Beach, CA San Diego Region "" Protection
9oso2_._._ 9771 Clairemont Mesa Blvd., Suite B

San Diego, California 92124-1331

COMMENTS ON DRAFT WORK PLAN FOR SITE ASSESSMENT/
EXTENDED SITE ASSESSMENT FOR POINTS OF INTEREST,
NAVAL TRAINING CENTER, SAN DIEGO

Dear Mr. Walsh:

As per our telephone conversation of October 17, 1996, i am
forwarding my comments on the draft Work Plan for NTC's Points of
Interest (POI) to you. Please incorporate these comments with the
Regional Water Quality Control Board's comments and forward them to

_...._ the Naval Training Center by November 8, 1996 as agreed.

Based on my review of the draft Workplan, the Department of Toxic
Substances Control (DTSC) offers the following comments:

1. Page 1-2, Table 1-1"

On October 21, 1996, DTSC received a fax addendum to the draft
Work Plan from Ms. Content P. Arnold of South West Division. The
addendum added POI 93 to be inserted into the draft Work Plan.
Based on the addendum received, please revise and include the
"POI 93 - Former Vertical Steel Structure (Near Building 49)" in
Table 1-1.

2. Page 2-3, Section 2.4, Geology and Hydrogeology:

Since this section suggests that imported fill soil and dredged fill
has been used for the construction throughout NTC, please provide
a fill area map detailing the area of NTC that has been potentially _>{¢_

effected by fill materials. This map may assist in differentiating _)
between environmental impacts by fill versus operations at NTC.

t
llr

/_lntBd on ReCyC_ P_



Mr. Corey Walsh
October25, 1996
Page 2

3. Section 3, Project Specific Threshold Levels for Soil:

According to the "note" for tables throughout Section 3, and
Attachment B of this draft report, the Project Specific Threshold
Levels are based on the 1996 Region IX preliminary remediation
goals (PRGs) for residential land use as revised by U.S.EPA on
August 1996. However, upon review of the PRGs, it was found
that the threshold levels cited in the draft report do not match the
PRGs as published by U.S. EPA; especially for volatile organic
compounds. Please revise the Project Specified Threshold
Levels in accordance with the published PRGs (see provided
Attachment 1).

Please also note that the Department of Toxic Substances Control
disagrees with the use of PRGs for site assessments and
screening sites for No Further Action (NFA) without considering the
additivity of risks and hazards associated with the chemicals of
potential concerns (COPCs). In order to use PRGs for screening
purposes, an additional evaluation.of risk for additivity must be ....

,,v. conducted before the NFA nomination. A detailed procedure in the
use of PRGs for screening sites is provided in a DTSC
memorandum dated October 28, 1994. This memo is provided as
Attachment 2. Procedure for calculating additivity is on Page 9,
Section G of the Memo. Please revise the workplan in accordance
with these procedures.

4. Section 3, Method Detection Limits for Soil:

In general, most of the Method Detection Limits for the stated
analytical method in the draft report are too high. For example,
according to the Test Methods for Evaluating Solid Waste Physical/
Chemical Methods, SW-846, published by U.S.EPA, the Method
Detection Limits for Aluminum using test method 6010 is 45 ppb,
not 10 ppm. Similarly, the method detection limits for Vinyl
Chloride using 8010 is 0.18 ppb, not 0.05 ppm. If the detection
limits as stated in the report are not "Method Detection Limits
(MDLs)" but "Practical Quantification Limits (PQLs)", the report
should specify the MDLs and the factors used to arrive at the
PQLs. The report should also provide the rationale for the factors
used. Please revise the report.



Mr. Corey Walsh
_,,,,_ October 25, 1996

Page 3

5. Page 3-11, Section 3.2.5, Decision Rules for POI 8:

Since soiland groundwater sampling locations have not been
proposed beyond the locations of the soil gas samples, we request
that the Navy consult with the regulators on the result of the Phase
I investigation and the proposed soil and groundwater sampling
locations prior to commencement of sampling under Phase II.

6. Page 3-16, Section 3.3.4, Study Boundaries for POI 14:

The Site Plan for Building 49 indicated a foundry shop as well as
numerous machine shops. It is recommended that this POI be
studied for metals contamination as well as TRPH.

7. Page 3-16, Section 3.3.6, Sampling Design for POI 14:

According to the Site Plan for Building 49, there are numerous
machine shops and a foundry shop in this building. We believe
that collecting only two soil samples in this building is too limited.
Further more, the location of MW-1 is not ideal. MW-1 is located
almost directly south of the large machine shop and northeast of
the shop area. Assuming that the groundwater flows down
gradient toward the Boat Channel, the groundwater would be
flowing toward southeast. Because of the location of MW-1, it is
possible that contaminants in groundwater from the large machine
shop and the shop area will flow past MW-1 undetected. To better
characterize the potential groundwater contamination from the
machine shop and the shop area, we recommend collecting ground
water samples from the soil boring areas within the shops.
Monitoring of MW-1 is useful to detect any protential contaminants
from the smaller shops northwest of its location.

8. Page 3-22, Section 3.4.1.2, Previous Investigations for POI 15:

In other closing military bases, DTSC has discovered that some
medical complexes have disposed of mercury into the sewer
system as a past practice. This practice resulted in a high mercury
vapor concentration found within the buildings and sewage lines.
Please review NTC's records to ensure that mercury is not a COPC
at this POI.
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Mr. Corey Walsh
__._ October 25, 1996

Page 4

9. Page 3-29, Section 3.5.5, Decision Rules for POI 16:

Since soil and groundwater sampling locations have not been
proposed for the potential Phase II investigation, we request that
the Navy consult with the regulators on the result of the Phase I
investigation and the proposed soil and groundwater sampling
locations prior to commencement of sampling under Phase I1.

10. Page 3-39, Section 3.7.6, Sampling Design for POI 19:

Since organochlorine pesticides are relatively immobile in soil, a
soil sample should be taken just below ground surface. We
recommend that an additional sample be collected at one foot
below ground surface.

11. Page 3-44, Section 3.8.6, Sampling Design for POI 26:

Since the groundwater flow is generally toward the Boat Channel,
toward south-east, the rationale for collecting a groundwater .......
sample south-west of the left is unclear.

12. Page 3-48, Section 3.9.5, Decision Rules for POI 29:

As stated in Section 3.9.1.2, previous investigations have
determined that the sand in this POI will require removal action.
Instead of focusing on the possibility of removing this POi from
removal action, the decision rule should be revised to focus on
determining the extent of contamination at this POI.

13. Page 3-49, Section 3.9.6, Sampling Design for POI 29:

This section states that 4 samples will be collected from each
trench. How will the samples be selected? Will the soil within the
trench be composited prior to collection of samples? What is the
rationale for choosing the location of the two trenches since they
still seem to be located 20 feet within the boundaries of the sand
trap? How will the trenches determine the extent of contamination?

14. Page 3-50, Section 3.10.2, Identification of Decisions at POI 58:

_'--'_ According to the first "If-then" statement, site maps will be used to
locate borings if the geophysical survey does not identify an
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existing UST. Please provide an approximation of the UST location
based on the site maps regardless of the geophysical survey result.
The rationale for not extrapolating the information from the maps
first is unclear.

15. Page 3-55, Section 3.11.6, Sampling Design for POI 71:

Since the actual location of the former building 224 is unknown, 2
angled soil borings and 1 groundwater sample may not be a
sufficient indicator of contamination. In addition, groundwater
depth is 12 feet below ground surface. The angled borings at 20 -
30 degree from vertical will only reach 4 - 6 feet respectively
beyond the footprint of the current building 94 if the angled borings
are started immediately adjacent to the footing of the current
building. If possible, we recommend the borings be conducted
from within the current building.

16. Page 3-59, Section 3.12.6, Sampling Design for POI 72:

The current sampling design states that one soil sample will be
collected at the top of the saturated zone at each of the two soil
borings. We recommend that an additional soil sample be
collected between the concrete and soil interface at the soil boring
located within the concrete pad. This sample will determine the
need for a removal action for the soil regardless of groundwater
conditions.

17. Page 3-64, Section 3.13.6, Sampling Design for POI 76:

As stated in the third sentence of this section, a groundwater
sample will be collected only if soil contamination is "obvious" at the
top of the saturated zone. Please define "obvious". To avoid
judgmental error by field personnel, it is recommended that a
groundwater sample be collected for analysis regardless of odor or
color of a sample.

According to Figure 3-14, the geophysical survey uncovered two
anomalies. Why is a sample not proposed for the second
anomaly?



Mr. Corey Waish
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Page 6

18. Page 3-68, Section 3.15.1.1, Site Description:

This section states that building 519 burned down in 1995. Please
explain the cause of the fire. Was it related to the materials stored
within the storage area? What was stored in the area during the
fire?

Figure 3-16 shows a large tank (tank 346) adjacent to building 519.
Please describe the function of the tank and whether
contamination, if found, could be attributed to the presence of the
tank.

19. Page 3-76, Section 3.16.6, Sampling Design

Almost all the proposed direct push groundwater sampling
locations are very near the NTC steam tunnels. The results from
these samples may further complicate the interpretation of data
from POI 38 (steam tunnels). Perhaps some groundwater

_,..._ sampling locations.could be modified to.areas that are less . __ _•
influenced by the steam tunnels. The analytical results can then be
compared with results obtained from the POI 38 study.

20. Page 3-78, Section 3.17, Other Sampling:

Building 490 and 491 are not identified in a site map. Please
include a map to identify the locations of the two buildings in
relations to other POIs.

21. Page 3.87, Section 3.18, Data Quality Objectives Summary;

Table 3-19 has identified numerous COPCs that do not have
established criteria under the California Enclosed Bays and
Estuaries Plan or the U.S. EPA National Ambient Water Quality
Criterion. For these COPCs, please state if a project action level
will be proposed, with the decision rules governing these
chemicals. Similarly, please explain the decision rules to be
followed for chemicals in soil which do not have established criteria.

22. Fax Addendum for POI 93, Sampling Design:

_'_ The second paragraph indicated that the locations of sample points
along the pipe will be chosen after file review and geophysical
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survey. We recommend that the Navy consults with the regulators
on the result of the review and survey. We also request that the
Navy discuss all proposed sampling locations with us prior to
commencement of activities.

For this POI, please provide Sampling Location and Sampling
Rationale similar to other POIs. In addition, we request that the
sampling symbols used in the figure remain consistent with the
other figures. Please replace the dotted circle with a dotted triangle
for soil boring with groundwater sampling. Furthermore, we
recommend 1 additional groundwater sample be taken inside the
structure to confirm the presence of organochlorine pesticides and
for risk analysis purposes.

23. Page 4-3, Section 4.4.1, Direct-Push Rig Borings:

Please further describe the procedures to be followed in field
screening the recovered samples for VOCs using a photoionization
detector (PID) or flame ionization detector (FID). Any recovered
samples to be analyzed for VOCs should be sealed quickly to
minimize the exposure of the sample to ambient air and light to
avoid volatilization and UV destruction.

24. Page A2-10, Section 2.2.3.2, Sample Rationale for POI 14:

The objective for sampling is to locate potential contamination.
Sampling locations chosen based on number of machines present
may not be appropriate. The sampling location should be based
also on cracks found within the area, visible stains, and/or the
lowest elevation of the flooring within the area. Please also see
comment 7 above regarding the location of MW-I.

25. Page A2-22, Section 2.2.7.2, Sample Rationale for POI 19:

The sample location of the west boring should be based on cracks
observed on flooring, visible stains or lowest elevation of the floor.
We recommend an additional soil sample at the flooring/soil
interface to determine any surface soil contamination.
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26. Page A2-22, Section 2.2.8.1, Sample Location for POI 26:

If the ground penetrating radar anomaly is as located on figure 2-8,
why is the proposed soil sampling 10 feet north and upgradient
from the anomaly? It would be more logical to obtain a sample
directly from the area of the anomaly.

Furthermore, it is DTSC's impression that the general groundwater
gradient is sloped toward the boat channel, which is at a
southeastern direction. The proposed groundwater sample
location is southwest: of the anomaly; therefore, this may not be the
best location to detect COPCs from this POI.

27. Page A2-24, Section 2.2.9.2, Sample Rationale for POI 29:

We disagree with this sample rationale. If the proposed trenches
were to allow observation of the subsurface to determine if the
sand trap had already been excavated, the trenches should be

_.,,,_ located at areas previously sampled, rather than atthe fringe of the
small arms range. Furthermore,according to section 3:9.1.2, the ........
two soil samples taken during a soil investigation conducted by BNI
in 1995 still show that the soil exceeded the project-specific
threshold limits. Therefore, we believe that for this round of
investigation, the purpose should be to determine the extent of
contamination for a removal action. The trenches should be placed
closer to the edge of the small arms range to define the boundaries
of contamination.

28. Page A2-32, Section 2.2.14.1, Sample Location for POI 85:

Instead of angled borings, we prefer vertical borings within the
building, if possible. The reason is that the groundwater is at 15
feet below ground surface. Assuming the angled boring begins at
the edge of the building, the lateral reach of the borings at 20-30
degrees from vertical will only be 5-7 feet beyond the footprint of
the building before reaching ground water. With two proposed
samples within the unsaturated zone, the lateral reach of the two
samples may still be under the walls of the building which would
not be the usual location of contamination.
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29. Page A3-4, Section 3.3.1, Direct-Push Borings:

According to the third paragraph of this section, the recovered
samples will be field screened for VOCs using a PID or FID. Will all
recovered samples be field screened first? If so, will the samples
be exposed to ambient air? How much handling of the sample will
occur prior to being sealed and preserved? In general, VOC
samples must be properly handled to avoid volatility which can
affect the precision and accuracy of the analytical results due to
concentration change. Field personnel should minimize the
exposure time of VOC samples to air.

30. Page A3-11, Section 3.6.1, Field Screening of Soil Samples:

Since a PID is proposed for field screening, please provide a table
of COPCs with their ionization potentials and the appropriate
detector lamp to be used. Please note that the use of FID and PID
for qualitative field screening is subject to interferences from other
chemicals. In addition, as proposed, the result from field screening

_"'_ of samples for a duration of 3 to 5 seconds with a PID or FID 3
inches away will not provide good results. Within 3 to 5 seconds,
the PID and FID may not even have enough time to stabilize. Also,
at 3 inches above the sample, a great deal of air mixing will have
occurred between the sample and the detector, especially if the
field screens are conducted outdoors.

Based on the above limitations, the rationale for conducting field
screens is unclear, in fact, due to the exposure of the sample to
ambient air, and the time required to conduct the field screening, a
decrease in theconcentration of VOCs in the sample may occur
because of volatilization. This will introduce additional errors in the
laboratory analysis results. We request that the Navy reconsider
the necessity in conducting the field screen and revise the
workplan accordingly.
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If you have any questions regarding this letter, please feel free to
contact me at (310) 590-4897.

Sincerely,

Aaron Yue/
EAR Specialist/Interim RPM
Base Closure and Conversion
Office of Military Facilities

Enclosures
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ATTACHMENT I" INTERIM GUIDANCE ON
REQUIRED CLEANUP AT LOW-RISK FUEL

CONTAMINATION SITES, DATED APRIL 1, 1996
(REVISED FEBRUARY 29, 1996)

THE ABOVE IDENTIFIED ATTACHMENT WAS NOT
SUBMITTED WITH THIS DOCUMENT. REGION 9

PRELIMINARY REMEDIATION GOALS (PRGs) 1996
WAS SUBMITTED AS ATTACHMENT I.

QUESTIONS MAY BE DIRECTED TO:

,.,., DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST

SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
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San Francisco,CA94105-3901
l

August I, I996

Subject: Re_ion 9 Preliminary Remediadon Goals ('PRG_')1996

From: " Stanford L Smucker, Ph.D.
Regional Toxicologist (H-9-3) "
Technical Support Team..

To: PRG TableMailingList

Please find the _nnu_lupdam to the Region 9 PRG table. The tablehasbeen revised to reflect the
most current EPA toxicological and risk assessment information. Updates to EPA toxicity values
were obtained from IRIS through ]'uly 1996, HEAST through May 1995, and EPA's National Center
for Environmental Assessment (NCEA, formerly ECAO).

Region 9 PRGs are "evergreen" and have evolved as new methodologies and parameters have been
developed. In several cases the models, equations, and assumptions presented in RAGS HHEM, Part
B, Development of Risk-Based Preliminary Re.mediation Goals (1991) have been replaced with new
information that is consistent with the document, Soil Screening Guidance, r_ently issued by the
Office of Solid Waste and Emergency Response (OSWER), dated April 1996.

Theupdated PRG table als0 contains soil screening levels (SSLs) for protection of groundwater. The
SSLs were obtained directly from EPAJOSWER's Soil Screening Guidance document which is
available from NTIS as EPM5401R-96/018 and EPA/540/R,95/128. Please note that because R 9
PRGs currently evaluate intermedia transfer of volatile organic chemicals (VOCs) and heavy metals
from soil to air, the PRG table does not include a separate list of SSI..s for the air pathway.

To help users rapidiy identify substances with new PRGs, these eontamimnts are printed in boldface
type. Changes in PRG values are either due to new toxicity constants or new physico-chemical
information. This version of the table contains revised toxicity values for acetaldehyde, chlorine
cyanide, 1,3-dichlorobenzene, 2-dichloroethane, endosulfan, manganese, phosphoric acid, and 1,1,1-
trichloroeth_ne. Also, 23 additional VOC.s have been identified and evaluated for inhalation
exposures resulting from intermedia transfer from soil and water to air.

EPA Region 9 has established a homepage on the World Wide Web which you can find at
htt-p:/lwww.epa.gov/region 91. Our homepage will soon include the PRO table in dowaloadable
form. The electronic table contains additional information not presented in the print&t table (e.g.
physico-chemical constants, non-cancer PRGs for carcinogens, pathway-specific PRGs, and
volatili_ation factors for VOCs). Meanwhile, we still provide the electronic PRG table (PRG96.zip)
on California Regional Water Board's BBS (510.286.0404) for those of you who have a modem.

Before relying on my number in the table, it is recommended that the user verify the numbers with
an agency toxicologist or risk assessor b_ause the toxicity / exposure information m the table may
contain errors or default assumptions that need to be refined based on further evaluation. If you find
an error please send me a note via era;all ar Smucker.Stan@epamall.epa.gov or fax at 415.744.1916.

Printed o,_Recycled Pap('r



DISCLAIMER

Preliminar7 remediation goals (PRGs) focus on common exposure pathways and may _-_
not consider all exposure pathways encountered at CERCLA / RCRA Sites (Exhibit 1-1).
PRGs do not consider impact to groundwater or address ecological concerns. PRGs are
specifically not intended as a (1) stand-alone decision=making toM, (2) as a substitute for
EPA gu!dance for preparing baseline risk assessments, or (3) a rule to determine if a
waste is hazardous under RCRA.

r

The guidance set out in this document is not final'Agency action. It is not intended, nor
can it be relied upon to create any rights enforceable by any party in litigation with the

United States. EPA officials may decide to follow the guidance provided herein, or act
at variance with the guidance, based on an analysis of specific circumstances. The
Agenc7 also reserves the right to change this guidance at any time without public notice.

LO INTRODUCTION

: The Region 9 PRG table combines current EPA toxicity values with "standard" exposure
factors to estimate contaminant concentrations in environmental, media (soft. air, and water)
that axe protective of humans, including sensitive groups, overa lifetime.-Chemical __ .............. .

concentrations above these levels would n6_taut0_natic:ally_des-i_fiea site as'dir_"_or trigger ._,_
a response action. However, exceecHng a PRG suggests that further evaluation of the.

potential risks that may be posed by site contaminants is appropriate. Further evaluation may
include additional sampling, consideration of ambient levels-in the environment, or a

reassessment of the assumptions contained in these screening-level estimates (e.g.
appropriateness of route-to-route extrapolations).

The PRG concentrations presented in the table can be used to screen poUutmts in
environmental media, trigger further investigation, and provide an initial cleanup goal if
applicable, rvVhenconsidering PRGs as preliminary goals, residential-concentrations should be
used for maximum beneficial uses of a p_bperty; Industrial concentrations axe i_clUded in ..........................
the table as an alternative cleanup goal for soils, but it is not recommended that industrial
concentrations be used for screening sites.

/

Before applying PRGs as screenl, g tools or initial goals, the user of the table should consider
whether the exposure pathways and exposure scenarios at the site are fully accounted for in
the PR.G calculation. Region 9 PRG concentrations axe based on exposure pathways for
wkich genera/dy accepted methods, models, and assumptions have been developed (i.e.
ingestion, dermal contact, and inhalation) for specific land-use conditions and do txotconsider
impact to groundwater or ecological receptors (see Developing a Conceptual Site Model
below).
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EXHIBIT I-I
TYPICAL EXPOSURE PATHWAYS BY MEDIUM

FOR RESIDENTIAL AND INDUSTRIAL LAND USES"

,, , ,, •

EXPOSUI_ PATHWAYS, ASSUMING:
J J,

MEDIUM KES£DENTLAL LAND USE INDUSTRIAl, LA}_ USE

Ground Water Ingestion from drinMng Ingestion from drinking

Inhalation. of volafiles. I Inhalation of volatiles

Dermal absorption from " Dermal absorption
bath{ng

• , i

Surface Water Ingestlonfrom drinking . ' Ingestion from d.dnkmg

Inhalation of volatiles Inhalation of volatiles
J

Dermal absorptionfrom Dermal absorption
bathing

Ingestion during swimming

i!ngesdonofcontaminated:fisht ........ _ _ "....... . .. .

Soil Ingestion - "Ingestion ..... '

Inhalation of particulates-- ] Inhalation of particulates
,,, . , .,

Inhalation of volatiles Inhalation of volatiles '

Exposure to indoor air from Exposure to indoor air from
soilgas " soilgas

Exposure to ground water Exposure to ground water
contaminated by soil leachate contaminated by soft '

• " " " ......... " leachate

Ingestion via plant, meat, or Inhalation of particulates
dairy products from trucks and heavy

equipment / .=
/

Dermal absorption Dermal absorption

Footaote:

'Exposure l_athways considered in the PP,.Gcalculations are indicated in bcldface £talics.

3



2.0 READING THE PRG TABLE

2.1 General Considerations

With the exceptions descn'oed below, PRGs are chemical concemrations that correspond to
fixed levels of risk (i.e.either a one-in-one milllon [10"6]cancer risk or a noncarcinogenic
hazard quotient of one, whichever occurs at a lower concentration) in soil, air, and water. In
most cases, where a substance causes both cancer and noncancer or systemic effects, the 104
cancer risk will result in a more stringent criteria and consequently this value is presented in
thetable.PRG concentrationsbasedon cancerrisk'areindicatedby "ca".PRG
concentrationsbasedon noncarcinogenichealththreatsareindicatedby "no".

Iftherisk-basedconcentrationsaretobe usedtoscreensites,itisre_mmended thatboth

cancerandnoncancer-basedPRGs be obtainedeventhoughtheprintedlistcontainsonlythe

more restrictiveofthetwo values.To obtainadditionalvalues(e.g.noncancerPRGs fora
carcinogenicsubstance),theuserhasthefoUowingoptions:

• downloadan electroniccopyofthePRG tablefromEPA Region9'shomepage
atht-t:p:I/www.epa.gov/region9/

• download the file (PKG96.zip) from California Regional Water Board's BBS at
510..286.0404

• usetheequationspresentedinSection4.0tocalculateadditionalPRG values ....

Ithascome tomy attentionthatsome usershavebeenmultiplyingthecancerPR.G
concentrationsby I0 orI00 toset"actionlevels"fortriggeringremediationortosetless

stringentcleanuplevelsfora specificsiteafterconsideringnon-risk-basedfactorssuchas
(ambientlevels,detectiontraits,ortechnologicalfeasibility).Thispracticerecognizesthat

theremay be a rangeofvaluesthatmay be "acceptable"forcarcinogenicriskCEPA'scancer
riskrangeisfromI0"_to10"4).However,thispracticecouldleadone tooverlookserious
noncancerhealththreatsanditisstronglyrecommendedthattheuserconsultwitha
toxicologistorRegionalriskassessorbeforedoingthis.Forcarcinogens,Ihaveindicatedby

asterisk ("ca*") in the PRG table where the noncancer PRGs would be_exceeded if the cancer
value that is listed is multiplied by 100. Two "stars("ca**") indicate that the noncancer
values would be exceeded if the cancer PRG were multiplied by 10. There is no range of
"acceptable" noncarcinogenic "risk" so that under no circumstances should ncncancer PIR.Gs

be multiplied by 10 or 100, when setting final cleanup criteria. //

In general, PRG concentrations in the table are risk-based but for soil there are two important
exceptions: (1) for several volatile chemicals, PRCrs are based on the soil saturation equation
("sat") and (2) for relatively less toxic inorganic and semivolatile contaminants, a non-risk
based "ceiling limif' concentration is given as l0 ÷5mg/kg ("max"). P1R.Gconcentrations that
axe not risk-based (i.e. either "sat" or "max") should be segregated before screening multiple

.xw_ _ ,,



pollutant risks.

_'_ In addition to Region 9 PRGs, the PRG table also includes California EPA PRGs ("CAL-
Modified PR.G-s") for specific chemicals where CAL-EPA values may be more restrictive than
the federal values; and, soft screening levels (SSLs) for protection of groundwater (see Section
2.3 below).

2.2 Toxicity Values

EPA toxicity values, known as noncarcinogenic reference doses (RID) and carcinogenic slope
factors (SF) were obtained from IRIS through July, 1996, HEAST through May 1995, and

EPA's National Center for Environmental Assessment (NCEA, formerly ECAO). The priority
among sources of toxicological constants used are as follows: (1) IRIS (indicated by 'T'), (2)
I-IEAST ("h"), (3) NCEA ("n"), and (4) withdrawn from IRIS or HEAST and under review
Cx").

Route-to-route extrapolations ("r") were frequently used when there were no toxicity values
available for a given route of exposure. Oral cancer slope factors ("SFo") and reference doses
("R.fDo") were used for both oral and inhaled exposures for organic compounds lacking
inhalation values. Inhalation slope factors ("SFi") and inhalation reference doses ("RfDi")
were used for both inhaled and oral exposures for organic compounds lacking oral values. An
additional route extrapolation is the use of oral toxicity values for evaluating dermal
exposures. Although route-to-route methods are a useful screening procedure, the

_'-_ appropriateness of these default assumptions for specific contaminants should be verified
by a toxicologist.

To help users rapidly identify substances with new PRGs_ these con_m_ants areprinted in
boldface type. This version of the table contains revised toxicity values for acetaldehyde,
ch]o rine cyanide, 1,3-dichlorobenzene, 2-dichloroethane, endosulfan, manganese, phosphoric
acid, and 1,1,1-trichloroethane.

2.3 SoilScreeningLevels

Genericsoilscreeninglevels(SSLs)for:_theprotectionofgroundwaterhavebeenincludedin
thePRG tableforI00 ofthemostcommon cont;_mlnantsat Superfundsites.GenericSSLs

arederivedusingdefaultvaluesinstandardizedequationspresentedinSoilScreening

Guidance (availablefromNTIS asdocumem numbersPB96-963502and PB96-963505or
EPAJ540/tl.-95/128 and EPA/fi40/R-96/018). /

The SSLs were developed using a default dilution-attenuation factor (DAF) of 20 to account
fornatural processes that reduce contaminant concentrations in the subsurface. Also included
are generic SSLs that assume no dilution or attenuation between the source and the receptor
well (i.e., a DAF of 1). These values can be used at sites where little or no diluucn or
attenuation of soil leachate concentrations is expected at a site (e.g., sites with shallow water
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tables, fractured media, karst topography, or source size greater than 30 acres).

Generally, if an SSL is not exceeded for the migrationto groundwater pathway, the user may _--_"
eHm_,aatethis pathway from further investigation.

2.4 Miscellaneous

Volatile 0rgani'c chemicals (VOCs) are indicated by "1" in the VOC column of the table and
are defined as those chemicals having a Henry's Law _onstant greater than 10"s(atm-m3/mol)
and a molecular weight less than 200 g/mole). These contaminants are evaluated for potential
voh'ulization from soil I water to air using volatilization factors (see Section 4.1). Since the
1995 PP,G table, 23 additional VOCs have been id_tified and evaluated for inhalation
exposures resulting from intermedia transfer from soil and water to air. These are indicated in
boldface type.

Chemical-specific dermal absorption values for contaminants in soil and dust are presented for
arsenic, cadmium, pentachlorophenol, PCBs, and dioxin as recommended by EPA's Office of
Research and Development (USEPA 1992a). Otherwise, default skin absorption fractions are
assumed to be 0.01 and 0.10, for inorganics and organics, respectively.

3.0 USING THE PRG TABLE

The decisionto use PR.Gs at a site will be _ven by the p0iemtial b_nefi_of_a_g generic '
risk-based concentrations in the absence of site-specific risk assessments. The original
intended use of PKGs was to provide initial cleanup goals for individual chemicals given
specific medium and land-use combinations (see RAGS PartB, 1991), however risk-based
PP,.Gs actually have several uses in addition to providing initial goals. These include:

• Screening sites to determine further evaluation

• Prioritizing areas of concern at megasites (e.g. federal facilities)

• Calculating risks associatecl with multiple contaminants " ..............

A few basic procedures are recommended for using PR.Cmproperly. These axe briefly
described below. Potential problems with the use of PP,.C-sare also identified.

/
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3.1 DeveIoping a Conceptual Site Model

The primary condition for use of PR.C-sis that exposure pathways of concern and conditions
at the sire match those taken into account by the PP,.Gframework. Thus, it is always
necessary to develop a conceptual site model (CSIV0 to identify likely contaminant source
areas, exposure pathways, and potential receptors. This information can be used to determ_z_e
the app.licabilil7 of PRGs at the site and the need for additional information. For those
pathways not covered by PP,C-,J,a risk assessment specific to these additional pathways may
be necessar);. Nonetheless, the PRG lookup values witI still be useful in such situations for
focusing further invesugative efforts on the exposure pathways not addressed.

To develop a site-specific CSM, perform an extensive records search and compile existing
data (e.g. available site s_mpling data, historical records, aerial photographs, and
hydrogeologicinformation).Once thisinformationisobtained,CSM work,sheetssuchas

those provided in ASTM's Standard Guide for Risk-Based Corrective Action Applied at
Petroleum Release Sites (1995) can be used to tailor the generic worksheet model to a site-
specific CSM. The final CSM.diagram represents linkages among contaminant sources,
release mechznisms, exposure pathways and routes and receptors. It summarizes our
understanding of the contaminationproblem.

As a final check, the CSM should answer the following questions:

• Are there potential ecological concerns? ....... ............

• Is there potential for land use other than those covered by the PRC.rs (that is,
residential and industrial)?

* Are there other likely human exposure pathways that were not considered in
deveIopment of the PP,.C.rs(e.g. impact to groundwater, local fish consumption; raising
beef, dairy, or other livestock)?

• Are there unusual site conditions (e.g. large areas of contamination, high fugitive dust

levets, potential for indoor air c_ntamination)? ..........
.2.

If any of these four conditions exist, the PKG may need to be adjusted to reflect this new
information. Suggested references for evaluating pathways not currently evaluated by Region
9 PP,.G's are presented in Exhibit 3-1.

/
/
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EXHIBIT 3-1

SUGGESTED READINGS FOR EVALUATING SOIL CONTAMINANT
PATHWAYS NOT CURRENTLY ADDRESSED BY REGION 9 PRGs

EXPOSURE PATHWAY REFERENCE

Migration of contaminants to an underlying Soil Screening Guidance: User's Guide
potable aquifer and Technical Background Document

(USEPA 1996a,b)

Ingestion via plant uptake Technical Support Document for Land
Application of Sewage Sludge (USEPA
1992a)

Ingestion via meat or dairy products Estimating posure toDio=n-Like
Compounds - Review Draft(1994a)

Inhalation of volatiles that have migrated Soil Screening Guidance: User's Guide
into basements and Technical Background Document

(USEPA 1996a,b)

Terrestrial environ.mental pathways Role of the Ecological Risk Assessment in
the Baseline Risk Assessment (USEPA
1994b) .........

3.2 Background Levels Evaluation

A necessary step in determining the usefulness of Region 9 PRC,rs is the consideration of
background contaminant concentrations. EPA may be concerned with two types of
background at sites: naturally occurring and anthropogenic. Natural background is usually
limited to metals whereas anthropogenie (i.e. human-made) background includes both organic
and inorganic contaminants. Before embarking on an extensive sampling and analysis
programtodetermlr_elocalbackgroundconcentrationsinthearea,one shouldfirstcompile
existingdataon thesubject.Fattoooftenthereispertinentinformationintheliteraturethat
getsignored,resultinginneedlessexpendituresoftimeandmoney.

GenerallyEPA doesnotcleanup belownaturalbackground.Ifnaturalbackground
concentrationsarehigherthanthePP,.C_rs,thegenericPRGs may notbe thebesttoolforsite
decision.making.Or,an adjustmentofthePRG may beneeded.For example,n_amrally

occurringarsenicfrequentlyishigherthanthesoilPKG setequaltoa one-in-one-million

cancerrisk(thepointofdepanttre),thusanalternativePKG forarsenicisproyidedinthe

lookuptablesbasedon non-cancerendpointsthatisstillprotectiveofcanc,.r*--r_skszsweil(i.e.
fallswithinEPA's"acceptable"riskrange).Becauseoftheproblemsassociatgdwire
adjustingPRCrstoan alternaterisklevel,thisprocedureisnotrecommended_iAthoutfirst:

8



consulting a staff toxicologist at state and / or federal regulatory agencies.

Where anthropogenic background levels exceed PRGs and EPA has determined that a
response action is necessary and feasible, EPA's goal will be to develop a comprehensive
response to the widespread con_m_natiom This will often require coordination with different
authorities that have jurisdiction over the sources of contamination in the area.

3.3 "Risk Screening

A suggested _epwise approach for scree,_,_g sites with PRC-s is as foUows:

• Perform an ex-_ensive records search and compile existing data.

• Identify site contaminants in the PRG Table. Record the PlUG concentrations

for various media and note whether PRG is based on cancer risk (indicated by
"ca") or noncancer hazard (indicated by "nc"). Segregate cancer PRGs from
non-cancer PRGs and exclude (but don't etimir_ate) non-risk based PRGs ("sat"
or "max").

• For cancer risk estimates, take the site-specific concentration (maximum or 9S
• UCL) and divide by the PRG concentrations that are designated for cancer

evaluation ("ca"). Multiply this ratio by I0 "eto estimate chemical-specific
risk. For multiple pollutants, simply add the risk for each chemical :

conc= cone . . cone z.

Risk = [(p---_x-) + (.IIIIJZ) +PR_y (p-.y_-) ] x Io_

• For non-cancer hazard estimates. Divide concentration term by its respective
non-cancer PRG designated as "nc" and sum the ratios for multiple
cont_m_r_ants. [Note that carcinogens may also have an associated non-cancer
PRG that is not listed in the printed copy of the table and these wilI also need
to be obtained in order to complete the non-cancer evaluation.] The non-cancer
ratio represents a hazard::hldex (HI). A hazard index of 1 or less is generally
considered safe. A ratio greater than 1 suggests further evaluation:

COIlCx C_17C COLIC..

= _ + (.IICC.Z)pRG7+ (_ ]

l:or more information on screening site risks, the reader should contact EPA Region 9%
Technical Support Team.
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3. 4 Potential Problems

As with any risk-based tool, the potential exists for misapplication. In most cases the root
cause will be a lack of understanding of the intended use of Region 9 PRGs. In order to

prevent misuse of PRGs, the following should be avoided:

• Applying PP,.Gsto a site without adequately developing a conceptual site
-model thatidentifiesrelevantexposurepathwaysand exposurescenarios,

• Not consideringbackgroundconcentrationswhen choosingPRGs ascleanup
goals,

• Use of PRGs as cleanup levels without the nine-criteria analysis spe_fied in
the National Contingency Plan (or, comparable analysis for programs outside of
Superfund),

• Use of PRGs as cleanup levels without verifying numbers with a toxicologist,

• Use of antiquated PRG tables that have been superseded by more recent
publications,

• Not considering the effects of additiviry when screening multiple chemicals,
and ....... ...... : -

x,,..,w'

• AdjustingPP_Gsupwardby factorsofI0orI00 withoutconsultinga
toxicologist.

4.0 TECHNICAL SUPPORT DOCUMENTATION

Region 9 PRGs consider human exposure hazards to chemicals from contact with
contaminated soils, air, and water. The emphasis of the PRG equations and technical
discussion are aimed at developing inifi_ goals for soils, since this is an area where few
standards exist. For air and water, additional _eference concentrations or standards are
available for many chemicals (e.g. non-zero MCLGs, AWQC, and NAAQS) and
consequently the discussion of these media are brief.

/

4.1 Inhalation of Volatiles and Fugitive Dusts /

Agency toxicity criteria indicate that risks from exposure to some chemicals via inhalation far
outweigh the risk via ingestion; therefore soft PRGs have been designed to address this
pathway as well. The models used to calculate PRC-s for _nhalafion of volatiles / particulates
are updates of risk assessment methods presented in RAGS Part B (USEPA 1991a) and are
consistent youththe Soil Screening Guidance: User's Guide and Technical Background
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Document (USEPA 1996a,b).

To address the soft-to-air pathways the PRO calculations incorporate volatiliT_tion factors

_" ('V-F,)for volatile cont_rnir_ants and particulate emission factors ('PEY) for nonvolatile
contaminants. These factors relate soil contaminant concentrations to air contaminant

concentrations that may be inhaled on-site. The VF, and PEF equations can be broken into

two separate models: an emission model to estimate emissions of the contaminant from the
soil and a dispersion model to simulate the dispersion ofthe contaminant in the atmosphere.

It should be noted that the box model in RAGS Parr B has been replaced with a dispersion

term (Q/C) derived from a modeling exercise using meteorological data from 29 locations
across the United States because the box moddmay not be applicable to a broad range of site

types and meteorology and does not utilize s_te-of-the-art techniques developed for regulatory
dispersion modeling. The dispersion model for both volatiles and particulates is the AREA-
ST, an updated version of the Office of Air Quality Planning and Standards, Industrial Source
Complex Model, ISC2. However, different Q/C terms are used in the VF and PEF equations.
Los Angeles was selected as the 90th percentile data set for volatiles and Minneapolis was
selected as the 90th percentile data set for fugitive dusts (USEPA 1996 a,b). A default source
size of 0.5 acres was chosen for the PlUG calculations. This is consistent with the default

exposure area over which Region 9 typically averages contaminant concentrations in softs. If
unusual site conditions exist such that the area source is substantially larger than the default
source size assumed here, an alternative Q/C could be applied (see USEPA 1996a,b).

Volatilization Factor for Soils .... ........ : :. _ •
t

Volatile chemicals, defmed as those chemicals having a Henry's Law constant greater than

10.5 (atm-m3/mol) and a molecular weight less than 200 g/mole, were screened for inhalation
exposures usmg a volatilization factor for soils Cv-F,). Please note that V'F,'s are available in
the electronic version of the PRG table.

The emission terms used in the V'F, are chemical-specific and were calculated from physical-
chemical information obtained from a nnmber of sources including Superfund Exposure
Assessment Manual (SEAM, EPA 1988), Subsurface Contamination Reference Guide (EPA
1990a), Fate and Exposure Data (How_d 1991), and Superfund Chemical Data Matrix
(USEPA 1994c). In those cases where Diffusivity Coefficients (Di) were not provided in
existing lkerature, Di's were calculated using Fuller's Method described in SEAM. A
surrogate term was required for some chemicals that lacked physico-chemical information. In/

these cases, a proxy chemical of similar structure was used that may over- or under-esumate
the PRG" for softs. Physico-chemical information is available in the electronic version of the
PRG table. To access this information, the user should display the hidden col-mr_s in the
table.

Equation 4-9 forms the basis for deriving generic soil PRC,s for the inhalation pathway. The
following parameters in the standardized equation can be replaced with specific site data to
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develop a simple site-specific PR.G

• _om'ce area

• Average soil moisture content
• Average fraction organic carbon content
• Dry soil bulk density

The basic principle of the VF, model is applicable only if the sou contaminant concentration
is at or below soil saturation. Above this level, the _nodel cannot predict an accurate VF.. If
the PRG calculated using VF, was greater than the calculated "sat" _quation 4-10), the PRG
was set equal to "sat" in accordance with Soil Screening Guidance (USEPA 1996 a,b).

Volatilization Factor for Tap Water

For tap water, an upperbound volatilization constant CvT,,) is used that is based on all uses of
household water (e.g showering, laundering, and dish washing). Certain ass_rnptions were
made. For example, it is assumed that the volume of water used in a residence for a family
of four is 720 L/day, the volume of the dwelling is 150,000 L and the air exchange rate is
0.25 air changes/hour (Andelman in RAGS Part B). Furthermore, it is assumed that the
average transfer efficiency weighted by water use is 50 percent (i.e. half of the concentration
of each chemical in water will be transferred into air by all water uses). Note: the range of
transfer efficiencies extends from 30*/, for toilets to 90% for dishwashers.

Pa_,'ticulateEmission Factor for Soils "_--._"

Inhalation of chemicals adsorbed to respirable particles (PMI0) were assessed using a default
PEF equal to 1. 316 x 109 m3/kg that relates the cont_ant concentration in soil with the
concentration of respirable particles in the air due to fugitive dust emissions from
contzmir_ated soils. The genetic PEF was derived using default values in Equation 4-11,
which corresponds to a receptor point concentration of approximately 0.76 ug/m 3. The
relationship is derived by. Cowherd (1985) for a rapid assessment procedure applicable to a
typical hazardous waste site where the surface con_rnlnation provides a relatively continuous
and constant potential for emission ovet:an extended period of time (e.g. years). This
represents an annual average em_sion rate based on wind erosion that should be compared
with chronic health criteria; it is not appropriate for evaluating the potential for more acute
exposures.

The impact of the PEF on the resultant PRG concentration (that combines soil e_'posure
pathways for ingestion, skin contact, and inhalation) can be assessed by downIoading the PRG
tables and displaying the hidden columr_s. With the exception of specific heavy metals, the
PEF does not appear to significantly affect most soil PRC_rs.Equation 4-tl forms the basis
for deriving a generic PEF for the inhalation pathway. For more details regarding specific
parameters used in the PEF model, the reader is referred to Soil Screening Guidance:
Technical Background Document (USEPA 1996a).
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Note: the generic PEF evaluates windborne emissions and does not consider dust
emissions from traffic or other forms of mechanical disturbance that could lead to
greater emissions than assumed here.

4.2 Dermal Contact with Contaminants in Soil

Much uncertaintysurroundsthedeterminationof h.7_rdsassociatedwithst_ncontactwith
softs.One importantdatagapisthelackofEPA verifiedtoxicityv.aluesforthedermalroute.
For screenln_purposesitisassumedthatdermaltoxicityvaluescanbe route-to-route

extrapolatedfrom oralvaluesbutthismay notalwaysbe anappropriateasnunptionand
shouldbe checked.

Thus far, chemical-specific absorption values for skin have been recommended for only five
chemicals (arsenic, cadmium, pentachlorophenol, PCBs, and dioxin) by EPA's Office of
Kesearch and Development. For all other chemicals, default absorption values for inorganics
and organics are ass_lmed to be 1 and 10 percent, respectively. At 10 % skin absorption, the
dermal dose is estimated to equal an ingestion dose for adults, using the best estimate default
values iv. Dermal Exposure Assessment: Principles and Applications (EPA 1992)• At 1%
absorption, the dermal dose is estimated to be 10% of the oral dose (i.e. based on an adult
ingestion rate of 100 mg per day). Note: worker and children intake rates (50 and 200 mg
per day, respectively) yield somewhat different results.

dermal dose = ingestiondose

Csozr" x ABS x AF x SA = Czo.zz x IR

ABS = -, (lOOmyday) = 0.I0
[(0.2mg/cma-day) (5000cm =)]

4.3 SSLs for the Migration to Groundwater Pathway

The methodology for calculating SSLs for the migration to groundwater was developed to
identify chemical concentrations in soil that have the potential to contaminate groundwater.
Migration of contaminants from soil to groundwater can be envisioned as a two-stage process:

• /
(1) release of contam{nan_ in soil leachate and (2) transport of the conmmmanVth.rough the
underIyin'g sol/and aquifer to a receptor well. The SSL methodology considers both of these
fate and transport mechanisms.

SSLs are backcalculated from acceptable ground water concentrations (i.e. nonzero MCLGs,
MCLs, or risk-based PKC-s). First, the acceptable groundwater concentration is multiplied by
a dilution factor m obtain a _arget leachate concentration• For example, if the dilution factor
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is 10 and the acceptable ground water concentration is 0.03 rag/L, the target soil Ieachate

concentration would be 0.5 mg/L. The partition equation (presented in the Soil Screening
Guidance document) is then used to calculate the total soil concentration (i.e. SSL)
corresponding to this soil leachate concentration.

The SSL methodology was designed for use during the early stages of a site evaluation when
information about subsurface conditions may be limited. Because of this constraint, the
methodology is based on c6nservstive, simplifying assumptions about the release and
transport of contaminants in the subsurface. For too*reon SSLs, and how to calcuhte site-
specific SSLs versus generic SSLs presented in the PKG table, the reader is referred to the
Soil Screening Guidance document (USEPA 1996a,b).

4.4 Exposure Factors

Default exposure factors were obtalr_ed primarily from FAGS Supplemental Guidance
Standard Default Exposure Factars (OSWEK Directive, 9285.6-03) dated March 25, 1991 and
more recent information from U.S. EPA's. Office of Solid Waste and Emergency 1Kesponse,
U.S. EPA's Office of l%esearchand Development, and California EPA's Department of Toxic
Substances Control (see Exhibit 4-1).

Because contact rates may be different for children and adults, carcinogenic r_ks during the
first 30 years of life were calculated using age-adjusted factors ("adj"). Use of age-adjusted

factors are especially important for soil ingestion exposures, which are higher during -.,,_-
childhood and decrease with age. However, for purposes of combining exposures across
pathways, additional age-adjusted factors are used for inhalation and dermal exposures. These
factors approximate the integrated exposure from birth un61.age 30 combining contact rates,
body weights, and exposure durations for two age groups - small children and adults. Age-
adjusted factors were obtained from KAGS PART ]3 or developed by analogy (see derivations
next page).

For soils only, noncarcinogenic contaminants are evaluated in children separately from adults.
No age-adjustment factor is used in this case. The focus on children is considered protective
of the higher daily intake rates of soil by children and their lower body weight: For
mainta_nlng consistency when evaluating softs, dermal and inhalation exposures are also based
on childhood contact rates.

/

(1) ingestion([mg-yr]/[kg.d]: "

IFS_d_ ED c X IRS c ÷ (ED r - ED:} X IRS.
BW c 5Wj
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(2) skin contact([mg,yr]/[kg-d]:

ED_ x AF x SAe (2_Dr - ED_) X AF x SA a4-
SFS_I =

(3) inhalation ([m_.yr]/[kg.d]):

izjzF_i . ED: x I7_A_ . (ED: - ED c) x IRA,sw: . B_,

4.5 PRG Equations

The equations used to calculate the YRG-s for carcinogenic and noncarcinogenic conmmir_ants
are presented in Equations 4-1 through 4-8. The PRG equations update RAGS Part B
equations. Briefly, PP,.G-sare risk assessments run in reverse. The methodology
backcalculates a soil, air, or water concentration Ievel from a target risk (for carcinogens) or

hazard quotient (for noncarcinogens). }:or completeness, the soil equations combine risks
from ingestion, skin contact, and inhalation simultaneously. Note: the electronic version of

: the table also includes pathway-specific PRG-s, shouldthe user decide against combining
specific exposure pathways; or, the user wants to identify the relative contribution of each
pathwaytoexposure.

To calculate PRGs for volatile chemicaIs in soil, a chemical-specific volatilization factor is
calculated per Equation 4-9. Because of its reliance on Henry's law, the V'F, model is
applicable onlywhen the contaminant concentration in soil is at or below saturation (i.e. there
is no free-phase contaminant present). Soil saturation ("sat") corresponds to the com_mb_ant
concentrationinsoilatwhichtheadsorptivelimitsofthesoilparticlesand thesolubility
limitsof the,availablesoilmoisture have been reached. Above this point, pure liquid-phase

Contraminant is expected in the soft. Ifthe PRG calculated using VI::,was greater than the
calculated sat, the PRG was set equal to sat, in accordance with Soil Screening Guidance
(USEPA 1996 a,b). The updated equation for deriving sat is presented in Equation 4-10.

/
/
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EXHIBIT 4-1
STANDARD DEFAULT FACTORS

_vmboi pe_on _uni_s) Default Reference

C._Fo Cancer slope factor oral (tug.g-d)-1 -- IRIS, HEAST, or NCE.A
CSR Cancer slope factorinhaled (mg/kg-d}-I - IRIS, HF.AST,or NCF.A
RfDo Reference dose oral (mg/kg-d) - IRIS, HEAST, or NCF.A
Rf_| . Reference dose inhaled (mg/kg.-d) -- iRIS, HEAST, or NCF.A

TR Target cancer risk 104 ° -
TI-tQ Target hazard quotient 1 --

BWa Bodyweight, adult 0cg) 70 " RAGS (Part A), EPA 1989 (EPA/540/1-89/002)
BWc Bodyweight, chtkl (kg) 15 Exposure Factor=, EPA 1991 (OSWER No. 9285.6-03)

Arc Averagingtlma -carcinogens (days) 25550 RAGS(Part A), EPA 1989 (EPA,_.,40/1..89/002)
ATn Averagingtime o noncarcinogens(days) ED'365

SAa 25% Surf=ca area, adult (cm:Iday) 5000 DermalAssessment, EPA 1992 (EPAR00/8-91_11 B)
SAc 25% Surface area, child (cm:/day) 2000 Dermal Assessment,EPA 1992 (EPA/600/8-9/011B)
AF Adherence factor (mg/cm=) 0.2 Dermal Assessment, EPA 1992 (EPA/600/8-9/011 B)
ABS Skin absorption (unitiess):

- organic= 0.1 PEA, C=I-EPA (DTSC, 1994)
-Inorganics 0.01 PEA, CaI-EPA (DTSC, 1994)

: IRAa Inhalation rate - edutt (m_lday) 20 Exposure Factor=, EPA 1991 (OSWER No. 9285.6-03)
IRA¢ Inhalation rate - child (m=lday) 10 RAGS (Part A), EPA 1989 (EPAP340/1-89/O02)

IRWa Drinkingwater ingestion - adult (L/day 2 RAGS(Part A), EPA 1989 (EPAJ540/1-89/002)
IRW¢ Ddnkingwater ingestion- child (L/day) 1 PEA, CaI-EPA (DTSC, 1994)

1RS= Soil ingestion- adult (mglday) 100 Exposure Factor=, EPA 1991 (OSWER No. 9285.6-03)
IR9¢ Soil ingestion - child (rag/day), 200 Exposure Factor=, EPA 1991 (OSWERNo. 9285.6-03)
1RSo Soil Ingestion. occupational (mg/day) 50 - Exposure Factor=, EPA 1991 (OSWERNo. 9285.6-03)

EFt Exposure frequencyoresidential(d/y) 350 Exposure Factor=, EPA 1991 (OSWER No. 9285.6-03)
EFo Exposurefrequency- occupational(d/y) 250 Exposure Factor=, EPA 1991 (OSWER No. 9285.6-03)
EDr Exposure duration- residential(year=) 30= Exposure Factor=, EPA 1991 (OSWER No. 9285,6-03)
EDc Exposure duration - child (year=) 6 Exposure Factor=, EPA 1991 (OSWER No. 9285.6.-03)
EDo Exposureduration- occupational(years) 25 Exposure Factor=, EPA 1991 (OSWER No. 9285.6-03)

Age_djusted factors for caminogene:
tFSadJ Ingestionfactor,=oils (Irng-yry[kg-dD 114 RAGS(Part B), EPA 1991 (C)SWERNo.9285.7-01 B)
SFSadJ Skincontactfactor,soil=.([mgoyr]/[l<g.d]) 503 By analogyto RAGS (Part B)
inhFadJ inhalationfactor ([m=-yr]/[kg-dD 11 By analogyto RAGS (Part B)
IF'Wadj Ingestion factor,water ([I-yr]/[kg_iD 1.1 By analogyto RAGS(Part B)

VFw VolatJlizationfactor for water (L/m_) 0.5 RAGS(Part B), EPA 1991 (OSWERNo. 9285.7-01 B)
PEF Particulateemission factor (m=_g) See below Soil Screening Guidance(EPA.1996a.1:)
VFs Voia_.ation factor for soil (m=_g) See below Soil Screening Guidance (EPA 19._6a,b)
r_t Soil r,_turation concentJ_tion(mg_g) See below Soil Screening Guidance (EPA 1996=,b)

Footnote:
'Exposure du_tion for lit'etimeresidents is assumed to be 30 year_ total. Forc_rcinogens, exposuresare combined for children (6 years)
and aclutts(24 yearn) .



PRG EQUATIONS

r

,SoilEquations.:For soils, equations were based on three exposure routes (ingestion,skin contact, and
inhalation).

Equation 4-1: Combined Exposures to Carcinogenic Contaminants in Residential Soil

Ta x AT=
C(mg/_g) ="

EF: [(ZFS=d_x CSFo) • (SFS=W x ABS x CSFo) + (Inb.F=Wx CSF_)]
:o =g/kg z0 mg/k9" vE2

Equation 4-2: Combined Exposures to Noncarcinogenic Contaminants in Residential Soil

nO x sw= x AT=
C(mg/kg) =

1 IRSc - 1 SA c x AF x ABS) 1 IP_A:

Equation 4-3: Combined Exposures to Carcinogenic Contaminants in Industrial Soil

rax BW,x.AT=C(=g/kg)=
EF o x ED o [( I'RS° x CSFo) ÷ ( SA= x AF x ABS x CSFo) ÷ (IRA= x CSFI) ]

l O'mg/ kg lO'mg/ kg VF2

Equation 4-4: Combined Exposures to Noncarcinogeni¢ Contaminants in Industrial Soil

c(mg/kg) = r_O x Bw= x _T=
1 " IRS= . 1 SA= X AF X ABS) 1 IAA=

/

/

Footnote:

"Use VF, for volatile chemicals (de,'inedas having a Henry's Law Constant [atm-rn_/rno[Jgreater than 10"=and a molecular weight tess thun
200 grams/tool) or PEF for non-volatilechemicals.
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Tap Water Equations:

Equation 4-5: Ingestion and Inhalation Exposures to Carcinogenic Contaminants in Water

TR x AT= x lO00ug/mgC(u_/L)-
EFz [(IFW=d_ X CSFo) + (VFvx I.DizF=_jX CSFI)]

Equation 4-6: Ingestion and Inhalation Exposures to Noncarcinogenic Contaminants in Water

THQ x 5Wa x AT, x lO00ug/mgc(ug/m =
IRW=. VF_ X IRA=)afD,

Air Equations:

Equation 4-7: Inhalation Exposures to Carcinogenic Contaminants in Air :.

C(ug/m=) = ra x AT: x lO00ug/mg '.._
EFz X InhF=d:lx CSF_

Equation 4-8: Inhalation Exposures to Noncarcinogenic Contaminants in Air

C(ug/m_) . THQ x afDi x BW= x AT= x lO00ug/mg
EFz x EDz x IRA=

-:....



SOIL.TO-AIR VOLATILIZATION FACTOR (VF,)

-_ Equation 4-9: Derivation of the Volatilization Factor

(3.z4xD_ x T)_/=
VFs (m_/kg) = (Q/C) x (2 x Pb x D_) x !0 -4(m=/cm =)

where:

t ,-,10/3m _/ _.0/3

P_d + e_,+ e=H/

Parameter Definition_units),. Default

VF, Volatilization factor (m=/kg)

DA Apparent diffusivity(cm:/s)

Q/C Inverse of the mean conc. at the center of a 68.81
0.5-acre square source (.q/m=-sper k_'m =)

T Exposure interval (s) 9.5 x 10a

p= Dry soil bulk density (g/cm_) 1.5

e, Air filled soil porosity .(_/L=_ 0.28 or n--_,,

n Total soil porosity (L_JL_ 0.43 or 1 - (pJp,)

®,, Water-filled soil porosity (L_=vt._+_ 0.15

p, Soil particle density (g/cm_) 2.65

Di Diffusivity in air (om=/s) Chemical-specific
.

H Henry's Law constant (atm-m=/mol) Chemical-specific

H' Dimensionless Henry's Law constant Calculated from H by multiplying
by 41 (USEPA 1S91a)

D, Diffusivity in water (cm=/s) Chemical-specific

Kd Soil-water partition coefficient (cm_/g) = K=f= Chemical-specific

K= Soil organic carbon-water partition coefficient (cm=/g) Chemical-specific

f= Fraction organic carbon in soil (g/g) 0.006 ((].6%)
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SOIL SATURATION CONCENTRATION (sat)

Equation 4-10: Derivation of the Soil SaturafJon Limit

sac = _ (K,_p_+ e,, + H_e,)
Pb

Parameter Definition('unffs') De_ult

sat Soil saturationconcentration(mg/kg) -

S Solubilityinwater (rag/L-water) Chemical-specific

p= Drysoil bulk density (kg/L) 1.5

n Total soil porosity_ 0.43 or 1 - (p_/p,_

p, Soil particle density (kg/L) 2.65

K_ Soil-water partitioncoefficient (1Jkg) K==x f= (chemical-specific)

k= Soil organic carbon/waterpartition coefficient(L/kg) Chemical-specific

f_. Fractionorganiccarbon content of soil (g/g) 0.006 or site--specific

e,, Water-filled soil porosity (L,,_.JL_ 0.15

®, Air filled soil porosity_ 0.28 or n-_,

w Average soil moisture content 0.1
(kg_.=,/kg,_or L,=/kg,,=_

H Henry's Law constant (atm-m3/mol) Chemical-specific

H' DimensionlessHenry's Law constant H x 41, where 41 is a units
conversionfactor

2O



SOIL-TO-AIR PARTICULATE EMISSION FACTOR (PEF)

_ Equation 4-11: Derivation of the Particulate Emission Factor

360os/h9EF(m3/kg)= Q/C x
O.036x (Z-V)x (U=/U=)_x F(x)

t

Parameter Definition(units) Default
a,

PEF Particulate emission factor (m_/kg) 1.316 x 10_

Q/C Inverse of the mean concentrationat the center 90.80
of a 0.5-acre-square source (g/m:-s per kg/m_)

V Fraction of vegetative cover (unitless) 0.5

Um Mean annual windspeed (m/s) 4.69

U, Equivalent threshold value of windspeed at 7 m (m/s) 11.32

F(x) Function dependent on UJU t derived using 0.194
; Cowherd (1985) (unitless)
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f
EPA t_iglo_ e'-, ....._n=¢/lli_Igon Goali: t].J. Smuc_or (08101/_)

_iRtS h=tlEAST n=t',tCEX X',.V_THDRAV_I PROU3'I= EXTRAPOLATION ca=CANCER PRO nc=hlONCANCER PRO let=SOIL SATURATION max,,CEILING LIMI[ "(white: _ < IOOX ca) --(wf_te: n<: • fOX r..,t)

" " ' ...... :' _J_"i:r_:ri'ik:"'_';i_!__i ':'_;';'i"_:;_'_[i_':"_........ " ;;" _ ".... : " " ' ": "; " " '_ _=';_'".... :_t" _t'P__'.'.::'_" " '_"'_i'_li__ .... _"'""_ "

1.7Eo3r 2OE-O3t z.;rE_]I 2.OE-O31 | 0.10 15_)1-O Acetaldehyde 9.2E÷00 =,,- 2.1E+01 ¢.,- 8.7E-01 r_' 1.5E+00 _"
_o_zl zoe-oz_ o o.to :_z_z-_ Acetochlor 1.3E+03 _ 1.4E+04 ,¢ 7.3E+01 _ 7.3E+02
t.OE-Otl I.OE_lt _ 0._0 _-e,,-t Acelone 2.1E÷03 ,-_ 8.8E+03 n_ 3.7E+02 _ 6.1E+02 n= ' 1.6E+01 8.0E-0t
,,OE._h =_e-O_ 0 0.:0 _,_0_S Acetone cyanohydrln 5.2E+01 ,_ 5.5E+02 _ 1.0E+01 n_. 2.9E+01 ,_
_OE4231 t.4E-O2h _ 0.t0 7S-o_a Acetonltrtle 2.2E*02 _ "1.2E+03 _ 5.2E+01 ,_ 7,1E+01 r<
I Oe-O_= S._E_, t o.to _-= Acetophenone 4.9E-01 r_ 1.6E+00 n_ 2.1E-02 _ 4.2E-02 r_
t._-oz_ 1.,a-o_ o O.lO so_e Acifluoden B.SE÷02 _ 8.9E÷03 r_ 4.7E÷01 _ 4.7E+02 i<
2OE_)2h 57E-(_1 _ o._0 _0_-0_-_ Acroleln . 1.0E-01 _ 3.4E-01 _ 2.1E-02 _ 4.2E-02

4.(_E*OOl2OE-0-414.0E,O01 2.0E-O4f 0 0.tO 7_-_ Acrylamide 9.8E-02 ,, 4.2E-01 _ 1.5E-03 _ 1.5E-02 r.,,
sea-o== z=e.o_ 0 o.1_ Z_-lO-Z Acrylic acid 3.1E÷04 r< 2.9E÷05 r< 1.0E+00 r,= 1.8E+04

5.48.Oll t.0E-(T_h 2.4E_11 eL7E-O411 0._0 tOT.l_J" Ac_p/Ionitdle 1.9E-01 c,. 4.7E-01 ca" 28E-02 =," 3.7E+00 =,"
=.tE_Zh t.oe_T__ =0_-o__ 1.oe-o_t o o.to 1_=7_o-e Alachlor 5.5E÷00 _. 2.4E+01 _ 8.4Eo02 r.,, 8.4E-O1

1.56-ol! 1.5E-o1r o o.1o t_-e¢_ Alar 9.8E+03 r< 1.0E+05 _ 5,5E+02 _ 5.5E+03 ,¢
I.OE-O3I 1.OE-O3¢ 0 o._0 tte-o¢3 Aldlca_b 6.5E+01 r,¢ 6.8E+02 r< 3.7E+00 r,_ 3.7E+01 ,¢
!.OE-O31 1.0E-O3_ 0 0.tO re_-_e_ Aldicarbsulfona 6.5E+01 _; 6.8E+02 _ 3.7E+00 r< 3.7E+01 n,=

1.1E,Otl 3OE-O51 1.7E*011 _l.oE-051'0 0._0 _o-z Alddn 2.6E-02 _- 1.1E°01 ¢= 3.9E-04 _ 4.0E-03 ,:a 1.2E÷04 5.9E÷02
25E_.tI 2.5E.O'1r 0 0._0 _S_-" Ally 1.6E÷04 nc 1.0E÷05 mu 9.1E÷02 _ 9.1E+03 r_

OE.O__ _oe_ _ 0 0._o _oz4e_ Allylalcohol 3.3E÷02 _ 3.4E+03 r< 1,8E+0t ,_ 1.8E+02
50E_Zh 2eE-O-,lZ 0 0.10 101-05-1 Allylchloride 3.2E÷03 _ 3.3E÷04 _ J.OE+OOn_ t.8E+03
1OE*OOn O O0_ _4=_-eO-S Aluminum 7.7E',04 r_ 1.0E+05 m._ 3.7E÷04 r<
4oe-o*= o oot =o_==-z_-aAluminumphosphide 3,1E÷01 _ 6.8E÷02 _ 1.5E+01 n¢
_oe_= _oE-o_ o O.lO =_-_-._ Amd=o 20E_0t n_ 2.0E+02 r_ 1.1E+00 ,_ H.1E'_0| ,_ :
I}OE.O.]l _0E.o3r 0 0._0 a_4._=_ Amel_/n 5.9E+02 nc 6.1E+03 n¢ 3.3E+01 n= 3.3E+02 r_
_.oE-o_h 7.OE-OZ_0 o._0 _.2_._ m-Aminophenol 4.6E+03 r< 4.8E+04 r< 2.6E÷02 r< 2.6E÷03 ,<
_oe_s, _OE-O_¢ o o._o _-2+,= 4-Amlnopyddine 1.3E+00 _ 1.4E'_Ot r,= 7.3E-02 _ 7.3E-O÷ r,= "..
25E-_3| 25EJ03r 0 o_o _o_,_!._ Amilraz 1.6E+02 n¢ 1.7E+03 n_ 9.1E÷O0 _ 9.1E÷Ol

_E-o:z_ r_=r_,= _,*-*lq Ammonia 1.0E÷02
_oe-ot_ o o._o Tn_o Ammoniumsulfamale 1.3E-_04_ 1.0E÷05 n_,x 7.3E+03 r<

_.Te-O_l Z_E-_, _.Z_-O_, 2_E-O_, • O O.lO e_-=>_ Aniline 1.9E+01 r,= 2.0E+02 n¢ 1.0E+00 _ 1.1E+01
4.OE_i o 00_ 7_-_-0 Antimony and compounds 3.1E÷0t _ 6.8E_02 n¢ 1.5E*01 n¢ 5.0E*00 3.0E-01
=o_-o_, o oo! _=_._o._ Anllmonypentoxlde 3.8E+01 ,= 8.5E+02 r< 1.8E+01 n=
oo_ _ o oo_ _o-7,_-,__. A!dlmonyp_olassiumtadrate 6.9E÷01 n¢ 1.5E÷03 _ 3.3E÷01 r_
4OE-(Hh 00.0= _z-at_ Antimonylelroxide 3.1E÷01, _ 6.8E÷02 r< 1.5E÷01
4eEl, o o.o! _o_._4 Antimonyldoxlde 3.tE÷0t _ 6.8E+02 n¢ 1.5E÷01 n=
l._E-O_, l_E-0_r 00._0 _t_=,r_ Apollo 8.5E÷02 _ 8.9E÷03 n¢ 4.7E+01 r_ 4.7E÷02 r_

z_e_= _o_oz, _EO_= _OE-OZ_ O 0._0 t_O_-e Aramite 1.8E-_01_. 7.6E÷01 r_ 2.7E-01 _ 2.7E'_00 o,
_OE-C'41 0 0.1_3 7440-_&-= Arsenlc(noncancerendpolnt) 2.2E÷01 n,=

_._,oo= "_oE_I __E*Ot_ o Ore" _4_0-_-_ Arsen!c_(cancer endpolnl) _3,8E_-01c,,, 2.4E÷00 =,, 4.5E-04 c= 4.5E-02 _, 2.9EH31 J.0E÷00
1.4E-O$ I re= n/a 7784-42-I Arsine 5.2E-02 n=

¢OE_= =OE_=_ 0 o.10 _Z_-tz-e AssUre 5.9E+02 _ 6.1E+03 _ 3.3E+0t _ 3.3E÷02 n¢
SOE_Z= SOE.OZt 00.;O =_-_H Asulam 3.3E+03 _: 3.4E-e04 _ 1.BE+02 r_ 'J.BE÷O3 nc

2.2EOth 35E-O2h 22E-01t _SE_2h 00_0 _=_Z-_-0 Alrazine 2.0E+00 =, 8,6E+00 =, 3.1E-02 ¢, 3.0E-01
4oE_ 4o_:_ 0 0.tO 7#_=4t-2 Avermectlnl]l 2.6E÷0t _ 2.7E÷02 _ 1.5E÷00 _ 1.5E÷01 m

1.1E..oli I.IE_0!_ 00.tO _o_-=_-_ Azobenzene 4.0E÷00 _, 1,7E+01 _,, 6.2E-02 c, 6.1E-01 =,
Z.OE<n_ i.,e_ h o o.ol _o-_ Barium and compounds 5.3E÷03 _ 1.0E+05 m=_ 5.2E-01 r,: 2.6E+03 _ 1.6E+03 8.2E÷0J
_OE.O_I _0E_¢ 0 0._0 u_l Bay_9o.n' 2.6E÷02 r< 2,7E÷03 _= 1.5E÷01 r< 1.5E÷02 r_



Kty: I_IR19 h-HEAST n=NCF_A X_WIIHDRA',rVH r=_OUTE F-)(TRAPO{AT|ON cs-P_,ANCER PRO I_c=NONCANCEI_ PRO Jm_,SOll ,_I, TURATIOH mI_,CEILINO UMIT *(_rt: r_ < J00X c_) "[v_'_e(I: f¢ < JOXca)

: _,..._:,. =,=...... ,,, ¢:"._!V=l,Jn_;_i.!_.t_ti'_'._::;_,t::.,,,,.,i,,_ _ ,, ,;,,,'i:,.,._:_;_,,.;,i.,',,,,i.,.ir,;,.,.,,..,;5i :'i_:l"_ .'.:,"_::"'.";" ";,.;_," ', ......; ;'.",',"_,__","_''_'; : " ' " ::;_,"._"_';='_,i:'i!_ "I'_ ;.,,,.Mi_,,,_o_to_ W,],,r,.,;,_

_o_-oz_ :_.o_.ozf o o.to 43t2_-43-',, Bayleton 2.0.E+03m 2.0E+04 _ 1,1E+02 _ 1.1E+03 r<
:t_E-o_w :_.SE-O_r0 O.10 _e_S_r._ _ylhrold 1.6E+03 r,c f.7E+04 _ 9.1E+01 _ 9.1E+02 r<
3OE-OII 3.0E-O!r 0 0.10 11_1-40-1 Benefin 2,0E+04 ,c 1.0E+05 m=x 1.1E+03 n_ 1.1E+04 nc
so_-m_ s.o_-ozt o o.lo 1_'_o4-3_;.=E:lenomyl 3.3E+03 n¢ 3.4E+04 r_ 1.8E'_O2_ 1.8E_03
=._1 :_._o_r o oJo _sos;r-_o Bentazon 1.6E+02 ,_ 1.7E+03 r_ g.IE'_O0 n¢ 9.1E_01
1.OE-O1I 1.0E-O!r 0 0.tO 100-S:t-7 Benzaldehyd.e 6.5E+03 r< 6.8E_04 _ 3.7E+02 n¢ 3.7E+03

=._E__ 1.Tlz-o_, :_._.o:ti 1._ n _ oJo _-_Z 9enzene 6.3E_)1 =," 1.4J_+00r..," 2.3E-O1 _=" 3.gE-O1 e." 3.0E--02 2.0E-03
:t._E,o_i _.o_ _.3E,o_ _.o_.o_r o o.lo _-_7._ Benzldlne 1.9E-03 c, 8.3E-03, 2.9E-05, 2.gE-04

......4.oE,oo= 4.oE+oo_ o eJo e_r,-o Benzolc ecld 1.0E+05 ,_ . 1.0E+05 m_ 1.5E'_04 _ 1.5E+05 _ 4.0E+02 2.0E+0I
!.._E,o!_ ' i.:_E*o_, o o.1o _a-oTn' Benzotrichlodde' 3.4E-02 _ 1.5E-01 _ 5.2E-O4 _ 5.2E-03 = ....

_.o_-o_h _.OE-O!r 0 0.10 _OO-S!.8 genzyl alcohol 2.0E+04 ,c 1.0E+05 _ 1.1E+03 _ 1.1E-_04
I._E_!, '_._E-olr i oJo i.oo._,cT E]enzy/ch/or!de 8.1E-O1 ¢= ' 2.0E+00 _ 4.0E-O2 _ 6.6E-02 c=
4.3E,O01 $OE-031 e.4E+OOI O 0.O1 7440-41-7 Berylliumand compounds 1.4E_1 _= 1.1E+00 c= B.0E-04 _ 1.6E-02 = " 6.3E+01 3.0E+00

1.oE_ toE-o4, o o.lo m.ee-= Blddn 6.fiE+O0 _= 6.8E+0| _= 3.7E-0! _ 3.7E+00 n¢
1.sE-mI I.sE-mr o o.to e_sT.o4-_ Btphenthrin{Telstar).. 9.8E+02 nc 1.0E+04 nc 5.5E+0! nc 5.5E+02 n_
_.o_-o_1 s.o_-ozr t o.lo _.s_-4 !,t-Blphenyi 3.5E+02 _ 3.5E+02 == 1.8E_-02 r< 3.0E+02 nc

1.1E,OOl 1.2E*OOl 1 O.1O m.44-4 Bis(2.-chloroethyl)elher 4.3E..O2M 9.7E.-02 c,, 5.BE-O3¢= g.8E-O3 c= 4.0E-04 2.0E-05
_.OE.OZh 4.0E-O2_ _.SE-OZh 4.0_-o2r t 0.10+_38-3:Z._ _Bis(2-chlorolsopropyl)ether 2.5E+00 ca 6.7E+00 c= 1,gE.-O1¢= 2.7E--01 r.=
2.2E*021 2.2E+021 t O.10 S4_.e_-_ E]ls(chloromethyl)ether 1.gE:04 _ 4.2E-O,_r., 3.1E-05 _ 5.2E-05
_.o_-o_,, _.o_'__ o o.lo loe-e.o-! BIs(2-chloro-l-methylethyl)ether 6.3E+00 = 2.7E-_01 ,-- 9.6E-02 c, 9.6E-01 ,-.=
!.,_E-oz_ :.OE-O2= _:4E.-O_r _.=_-O2_ 00.tO 1!_!-_ _]s(2-etl!ylhexyl_)phthalate(D.EHP) 3.2E+01 c,. 1.4E+02 c= 4.8E-01 = 4.8E_00 c=

so_.o:z_ s.oE-o'zr o o._o eo_-=, E]isphenolA 3.3E+03 r< 3.4E+04 nc 1.8E+02 r< 1.8E+03 nc
tl.OE-O2| S.TE..o3h O 0.10 7440-42-8 ]oron 5.9E+03 n_ 6,1E+04 r_ 2.1E+01 r< 3.3E+03

=.0E-O4h O OJO _-Ot.= E]orontrifluodde 7,3E-01 ,¢
e.;E,o_= =.oE-o_= ;.=E-o_, =.oE-mr.... I o.lo _r_=_._ Bromodichlororr{ethane 6.3E-0! _ 1.4E+00 c= i.lE-01 ¢= 1,8E-01 c, 6.0E-O! 3.0E-0:_
_.=_-o:_= :z.o_ = :_.,E.o'__ =.os-o=r o o._o _r,-_s-2 Bromoform(tribromomethane) 5.6E+01 =- 2.4E+02 _" 1.7E+00 ,-,," 8.SEt00 c=- 8.0E-O! 4.0E-02

1.4E.O3| t.4E-0'3| I O.tO _/,-_s3-e gromomethane 6.8E+00 n_ 2.3E+01 _ 5.2E+00 n¢... 8.7E+00 n¢ 2.0E-01 1,0E-02
o o.to _o_-sr,-_ 4-Bromophenylphenylether

_.o_h S.OE-O'_ro o.1o =1o_ Bromophos 3.3E+02 r< 3.4E+03 m 1.8E+0! ,'< 1.8E+02 r<
_._.o2_ _.oE-o_r 0 0.1o lee_-e4-s Br0moxynll,, 1,3E+03 _= 1.4E+04 r_, 7.3E+01 _ 1.8E+02
=.o_-o_I =.oe-ozr o o.1o 1_-_-= Bromoxyniloctanoate 1.3E+03 _ 1.4E+04 _ 7.3E+01 _ 7.3E_-02

o._E¢,I, l.e_| r o._o ._oe-_ 1,3-Buladlene 6.5E-O3 u, 1.4E-02 c= 6.9E.-03 = 1.1E-02
1.o_.ol_ 1.OE.Olr O O.10. _!-3e-_ 1-Butanol 6:5E+03 nc 6,8E+04 _ 3.7E+02 r,¢ 3.7E+03 r,¢ 1.7E+01 9.0E--0t
s.o_,_ ....s.o_-m_ o o.lo =oos-4t.s Butyla[e 3.3E+03 _ 3.4E+04 n¢ 1.8E+02 n= 1.8E+03
=.o_-o__ =.o_-oIr o OJO e_-7 Butylbenzyl phthalate g.3E+02 _ g.3E+02 ,,t 7.3E+02 nc 7,3E+03 _ g.3E+02 8.1E+02
t.OE,OOl .l.0E,,OOIr O OJO e_-7o-_ Butylphthalylbutlylg/ycolate 6.5E+04 m 1.0E+05 _,,x 3.7E+03 n_ . 3.7E+04 n_
_.o_-o_h s.o_.o'_r o o.1o _s_o-s C_codylicacid 2.0E+02 _ '" 2.0(=+03 _ 1,1E+0| _ ..!.1E+02
fi.OE.-O4I _I.3E_'OOIB.?E-OSxO O.0t 7440-43-_ Cadmium and compounds 3.8E÷01 r_ 8.5E+02 _ 1.1E-O3 = 1.BE'_Ol r_ 8.0E'*O0 4.0E-O!

_'... "CAL-Modlfled PRG" (PEA_1994) 9.0E+00
so_-ol_ soE.olf o o.lo 1os.eo-_ Caprol"ctam 3.3E÷04 r< 1.0E+05 mix 1.8E'_03 nc 1.BE'_04

_eE_ h _o_.o_! e.e_-o_f =.o_.o:sr o_o.1o :t4:_s-oe-t Caplafol 5.2E+0! c=- 2.2E+02 c,' 7.8E-01 c,- 7.8E_00 c_.
3.5E-O3h 1.3E-O!I S.SE-O.tr _._E.O!r O e.ro t'_:_,oo-,, Caplan 1.3E+02 _," 5.5E+02 c,, 1.9E+00 c= 1.gE+01 c,

I.OE-o11 l.lE.Olr 0 o.lo e3-=s-= Ca_ba_yi 6.5E+03 nc 6.BE+04 _ 4.0E+02 nc 3.715+03
:t.o_.mr o o.lo ee-_,_-8 Calbazofe 2.2E+0! c_ g.SE-_O1c= 3.4E-01 =1 3.4E+00 c,, 6.0E-01 3.0E--02_.OE-O2h

soE_= _.oE.o_r 00 J0 !S,L_-2 Carbofuran 3.3E+02 _ 3.4E+03 ,_ 1.8E+01 n_ :_1.8E+02 nc
_.o_.o1_ =,_-o_h r oJo _s-!so calbon dist_ifide '" 7.5E+00 _ 2.4E+01 r< 1.0E+0I _ 2.1E+01 _ 3.2E+O1 2.0E+00

!._E,0!= _.oE.o4= S._E-OZ| s._e.o4, _ o._o _-s. Carbon lelrachlorlde 2.3E.-01 c=. 5.0E-O1 c=..1.3E--01. =,-. 1.7E-O1 ,.-. 7.0E-02 ..... 3.0E_3



EPA R.ok_ GP,_I, ........ _q,,,uo_Oa.l.: &J. SmL-,¢_ (oevol/,o,e) :' \

Key : /',IRIS h-HE_sT" n=NCEA x',,WtTHDRAV.,'NP,ROUTE EX'TR.=.POL.J,TION ca=CANCERPRO _,NONCANCER PRO =at=SOiLSATURATION mauo'CElLlNGtlMIT "(where:nc < 100X caI -(whore: n¢ < 10;<_)

tOE_)21 t.OE-O2r 0 0.10 052e_-_4_eCarbosulfan 6.5E+02 r< 6.8E+03 nc 3.7E+01 r_ 3.7E+02 r<
_OE,O== _oe-o_r 0 0.10 S_-Oe-_ Ca=boxln 6.5E÷03 _ 6.BE÷04 r< 3.7E+02 _ 3.7E_-03 ,_
=OE-O_= zoe-o_r o 040 _z-zt-o Chloral 1.3E+02 _ 1.4E+03 _ 7.3E+00 _ 7.3E+0!
1.5E_2| t.5E_)2_ 0 o.10 _-_o-¢ Chloramben 9.8E+02 _c 1.0E+04 r< 5.5E+01 r_ 5.5E+02

OE-O_h 4o_-ot, 0 0.10 t_-_s-= Chloranil 1.1E+00 c= 4.7E+00 c, 1.7E-02 == 1.7E-01 =
1.3E,OOi (_.OE-05I t.3E,OOI S.OE-OSr 0 O40 07-74-_ Chlordane 3.4E-01 =- 1.5E+00 c,. 5.2E-03 ,. 5.2E-02 =," 1.0E+01 5.0E-el

zoE-o_, zoE_r 0 o.10 eo_a_-_4 Chlorimuron-ethyl 1.3E+03 _ 1.4E+04 ,= 7,3E+01 r< 7.3E+02 n_
t.OE_)tl 0 0.01 ;Ta_-_0-S Chlorine 7.7E*03 n_ 1.7E+05 r_ 3.7E+03

_TE-O_=rv, _v, 1oo_so_4"Chlorinedloxide 2.1E-01
! O.lO 1o7.2oo 0hl0roacelaldehyde

20E-O:]h 2.OE-O31r0 040 7=-11_ Ohloroacell_acld 1.3E+02 n¢ 1.4E+03 r_ 7.3E+00 r_ 7.3E+01 r<
e0e.Oer a.0E-O_= _ 0.10 S_=-_4 2-Chloroacetophenone 3.2E-02 _ 1.1E-01 _= 3.1E-02 r_ 5.2E-02 _c
_0E_= 406_ 0 040 1o_-¢_-_ 4-Chloroaniline 2.6E_02 ,_ 2.7E+03 _ 1.5E+0! _= 1.5E+02 t< 7.0E-01 3.0E-02
z.oe-ozl _._e_h t O.lO _oa._ Chlorobenzene 6.5E÷01 r,= 2.2E+02 n_ 2.1E÷01 n_ 3.9E+01 _ 1.0E+00 7.0E-O2

ZTEO_h _0E-OZ_ Z._E-O_h 2.0e_r 0 0.10 _0-1_ Chlorobenzilate 1.6E_00 c= 7.1E+00 == 2.5E-02 _ 2.5E-01 =,
zoeo_h zoe-o!_ o o40 _441-= _,-Chlorobenzoloacid 1,3E+04 nc 1,0E+05 mix 7,3E+02 r< 7,3E+03 n_
ZOE-OZh ZOE-OZr 0 O._0 =8-_ 4-Chlorobenzotrifluodde 1,3E+03 _ 1,4E+04 nc 7,3E+01 _ 7,3E+02 n¢

2oE-o2h 2.0E-O3h 1 040 120_-a 2-C!dor0-1_3-butadiene 3.6E÷00 n¢ 1.2E+01 nc 7,3E÷00 n¢ 1,4E+01 _
_.oE-o__ _.OE-Ot_ _ 0.10 _o_e_-_ l-Chlorobutane 4.8E+02 ,,_ 4.8E+02 ,=t 1.5E+03 _ 2.4E+03
1.4E*01r 1.4E',Ot_ _ oJo 7r_4 I-Chloro-l,l-difluoroethane (HCFC-142b) 3.4E+02 ,t 3.4E+02 =,_ 5.2E+04 r_ 8.7E'_04 r<

O.lO 1_o-70-a Z-Chlo_oethylv!ny!ether
t.4E*O!r t.4E*011 I 0.10 70-45-_ 3hloroditluoromethane 3.4E÷02 ,,e 3.4E+02 ==t 5.1E+04 _ B.5E+04

61E.O31 t.0E-O21 alE-OZl l.OE-mr I 0.10 o_-_._ 3hloroform 2.5E-01 c, 5.3E-0! = 8.4E-02 c_ |.6E-01 =, 6.0E-Ol 3.0E-O2
t_,E+O_h e.3E-a:)h $ 0.10 74-a_._ 3hloromelhane 1.2E+00 c, 2.6E+00 c, 1.1E+00 c, 1.5E+00 ==
seE,Ot, =aE-O__ 0 0._0 _r,_Z 4-Chloro-2-methylaniline 7.7E-01 c, 3.3E+00 =, 1.2E-02 r_ 1.2E-01 =,
4_E_=h 4_e<_t_ o o.=o _=o_-,_-= _-Chtero-2-melhylanllinohydrochleride 9.7E-D! =o 4.1E+OO _ 1.5E-02 =_ t.5E-O|

_OE.O'21 80E_Tzr I O.tO =t-Sa-Z _eta-Chloronaphthalene ' 1.1E+02 =,t 1.1E+02 =,_ 2.9E+02 _= 4.9E+02 r<
=_Eaz, ==E-oz_ r o ojo a_-7_4 _-Chloronilrobenzene 1.8E+01 r., 7.6E+01 = 2.7E-01 , 2.7E+00 =,
1.1_E-O2h 1.l_E_2r r 0 0.10 100-00-S ;_-Chloronilrobenzene 2.5E+01- c, 1.1E+02 r.= 3.7E-01 _ 3.7E+00 =a

$OE_3! 5.OE-O3r ! 0.10 115-57.8 Z-Chlorophen0! 9.1E+01 _ 3.7E+02 r< 1.8E+0! _= 3.8E+01 r< 4.0E+00 2.0E-O'
2._E-O2r 2JE-O_,h _ O.lO 7r,-=_ 2-Chloropmpane 1.7E+02 r< 5.8E+02 r< 1.0E+02 _ 1.7E+02 _=

t.tE_)2h 1.5E-021 1.1E-O2_"1.SE-O2r 0 0._0 1_o_4r_o _,hlorothalonll 4.0E+01 _.,- 1.7E+02 ¢=, 6.1E-01 ==, 6.1E_00 ==.
ZoE-o_= Z0E-OZ_ t 0.10 er_-a _-Chlorotoluene 1.6E÷02 r< 5.5E+02 r_ 7.3E+01 _= 1.2E+02
2OE-O== ZoE-oir 0 0.10 _o1-=t.= 3hlorpropham 1.3E+04 _ 1.0E+05 _=_ 7.3E+02 _ 7.3E+03 r_
3o8-o31 3.084331' o O.lO 2921.o_-2 3hlorpyrifos 2.0E+02 _ 2.0E+03 r_ 1.1E+01 _ 1.1E+02 r<
l.OEO2h lOE-¢Ttr o O.lO sse_._o _hlorp_yrlfos-methy! 6.5E+02 r< 6.8E+03 nc 3.7E+01 _ 3.7E÷02
s.oe_ so_-o=r o o.+o 0_o_.7=-_ 3hlorsulfuron 3.3E+03 r_ 3.4E+04 _ 1.8E+02 r< 1.BE+03
IIeEl4h 8.OE-.0.1r 0 _.t0 eo_._-_-4 ?-,hlorthlophos 5.2E+01 r_ 5.5E+02 r_ 2.9E+00 r_ 2.9E+01 r_

4._,0__ o oo|" rv, ]'olal Chromium (1/6 ratio CrVl/Cr III) 2.1E+02 = 4.5E+02 c_ 1.6E.04 _ 3.BE+0| 2.0E+O0
S.OE_.31_'l)E*O2| o 0o1 7440-_};.= _hromiumVI 3.0E+01 _, 6.4E+01 =, 2.3E-05 _ 1.BE+02 _ &BE+0! 2.0E*00

"CAL-Modlfled PRG" (PEA, 1994) 2.0E-01 1.6E-01
OOE_T2n 29E_4,_ o oo_ 74_c_8-4 Cobalt 4.6E*03 r,c 9.7E+04 n_ 1.0E÷00 r_ 2.2E÷03

=_e,ool o O.Ot _o74._Z 3eke Oven Emissions 3.1E-03 c,
;]?E-a2h 0 0.01 ;,o-_a 30pper and compounds 2.BE+03 r_ 6.3E+04 r_ 1.4E+03

t_,oo, i o_._, l=E,OO_ l OE_r t 010 _._-= _rolonaldehyde 5.3E-03 c, 1.1E-02 ,.- 3.5E-03 _ 5.9E-03 o,
4.OE-O_l 2.OE-O3h_ 0._0 _ae_-a 3umene 1.9E+01 _ 6.2E+0! r< 9.4E+00 r< 1.9E+01 ,<

_4E-Oth 20E-03h a4E.Olr 2oE_3r 0 0._0 _-Z _yanazlne 5.3E-01 _.,' 2.3E+00 =, 8.0E-03 =, 8.0E-02 =,

03



I_PA/'loalc_gPr_tnjr, ._l=_:x,100=Io:g.J.l_uc_w(08_f/V_) i,.

• Key: klRl$h-HEA÷T_HC.F..A.I¢,,_rMTHDRAWNr=ROUTEEXTRAPOLATIONu,CAHCERPROnc,,NONCANCERPROt*t=SOIL_TURATION.mLwCI=IUNOUMIT'(.,vl'_:n_,¢J0OX¢_, , ,_we:_ <-10Xe_,

', ',..._.:': ..::_...'.:_]_.J'._:_:._:'_i__,_ _1_._I_,_.'__1i_,__[@z!_l_IF.,_:,%J.1_.'_t_ I--/_ INI IM I I M _ I_ir_,,.l,;Ii'% I_/o _ o _'_]i_ll_l_l: t_!_r_'_,l_l_l__._Ib_iliil_*_i_i_._I__;_ii!!_!,_',!l_o_!_;_;!t_

•-'., ::,• TOXICITY INFORMATION :P:;_)I!.,1#:1,._:ii_;!l!!_li(_i_l li_II,,I-,:d;'._,_!:._,_!cONTAMINANT •--:_.!_:!._._i_J_!!l:!:I,![_.r_I_.t.PRELIMINARY REMEDIAl.:'GOALS (PrGs|,,tjll_i_i[__SOIuSCREEN NGIL.EVEL.8'

o.ol wm Cyanides
1.oE_o_h 0 o.o! s4_-e_.1 Bariumcyanide 7.7E+03 ,c 1.0E+05 m,,_ 3.7E+03 r<
4.oE-o=_ o o.or _=-ot-e .Calcium£:yanlde 3.1E+03 _ 6.8E÷04 _ 1.5E-_03,c
s._-_z_ o o.o_ r,_-,-4 Chlorine cyanide 3.8E+03 r_ 8.5E÷O4 _ 1.8E+03 r,¢
_.oE-o_, e o.o_ _44._._ Copper cyanide 3.0E+O2 _ 8.5E-_03 _ 1.8E÷02
_4.OE,021 , o o.lo 4_o-_o-s Cyanogen 2.6E÷03 ,c 2.7E+04 r_ 1.5E÷03 nc
o.o_-o_n _ o O.lO _e_-s Cyanogen bromide 5.9E+03 nc 1.0E+05 m=x 3.3E÷03 nc
s.oe-o2n o o._o so_-_T-4 Cyanogen chloride : 3.3E+03 _ 3.4E+04 r< 1.8E÷03 r<
2.oe.o2| o o.10 57-12.S Free cyanide ' 1.3E+03 _ 1.4E+04 ,c 7.3E÷02 nc 4.0E+01 2.0E+00
2.O6_2! e.eE..O4l _ oJo 74-_e Hydrogen cyanide 1.1E+01 r_ 3.5E+01 n_ 3JE+O0 _c 6.2E+00
s.oE,02! o O.lO tSl.SO,0 Polasslumcyanlde :: 3.3E+03 _c 3.4E_04 r,c 1.8E÷03 r,c
_.oE.ol! o O.lO so_-_l.e Potassiumsliver cyanide 1.3E÷04 _ 1.0E+05 m,x 7.3E÷03 ,c
1.oE-o_! o O.lO _oe-4_4-o Silver cyanide "6.5E÷03 r< i.0E÷05 m,x 3.7E_03 r,c
4.o_0 o o.1o 14_-_o Sodium cyanide 2.6E+03 r_ 2.7E+04 n_ 1.5E÷03
S.OE-O_I O OJO SS_-21.1 ZInc cyanide ' : 3.3E÷0a nc 3.4E÷O4 nc 1.8E+03 nc
_.oe,oo! _.oE+OOrO O.10 lOe-o4-1 iCyclohexanone 1.0E÷05 m,_ 1.0E+05 mu 1.B_:÷04nc i.8E'_05 r_
2oE,0__ _.oE,01r o o.ro lOe-o_-e Cyclohexylamlne 1.3E+04 n_ t,0E+05 m=x 7.3E+02 r< 7.3E+03 re
S.0e-O_r0 S.OE_r 0 0._0=e_oes-es-eCyhalolhfln/K,a!ate ._3.3E+02 _ 3.4E+03 r< 1.8E+01 n_ 1.8E+02 nc
to_-o_0 toe,0:er 0 O.lO _3_so7-e Cypermethrin 6.5E+02 r,= 6.8E'_03 n,: 3.7E'_01 r,¢ 3.7E÷02 r,c

•7.$E-O31 7.Se-O3e 0 .e.m e_s-_-e Cyromezlne 4.9E÷02 n_ 5.1E÷03 r< 2.7E÷01 nc 2.7E+02 r,c
1.0E.O2= t.0E,02r 0 O.10 _t.32-t Dacthal 6.5E÷02 ,,_ 1.0E÷05 mu 3.7E÷01 ,c 3.7E+02 r<
3.OE-O21 3.oe,02r O 0.10 7S-W-O Dalapon 2.OE+03 r_ 2.0E+04 ,e 1.1E_'02 _ 1.1E+03
_.sE_! _,.se._r o O.lO _s_s-,4_-_ Danllol 1.6E+03 n_ t.7E+04 _ g.lE÷01 ,_ g.lE+02 r<

_.4,_-o_n 2.4E,0'ur o.O.lO 7z.s4.e DDD 1.9E÷00 _ 7.gE+00 c= 2.8E-02 c= 2.8E:01 c= 1.6E+01 8.0E-01
$.4E-OII _.4EJ31_ O O.10 7_-SS-0 DDE 1.3E+00 =, 5.6E+00 = 2,0E-02 = 2.0E-O1 c= 5.4E+0i 3.0E-_o0
'_.,_.ot! s.oe-o4! _.,_E.OlI S.OE-O_r o O.lO r,o-=o-_ DDT 1.3E+00 =- 5.6E+00 c." 2.0E-02 ce" 2.0E--01 c." 3.2E÷01 2.0E+O0

r.oE-oz0 toe,0_r o o.|o l_e_-l_.S Decabromodiphenylether 6.5E÷02 nc 6.8E+03 nc 3.7E+01 _¢ 3.7E+02 nc
4.0E-OSI 4.0E,0Sr 0 O.10 _O_S-4e-_ Demeton 2.6E+00 _ 2.7E+01 _ 1.5E-01 r< 1.5E÷00 r_

e.1EJ32h 8.1E-O2r 0 O.lO _o_.10-4 Dlallate 7.3E÷00 _= 3.1E+01 c_ 1.1E-01 c= 1.1E÷00 c=
=oe.o4h 0.0E_ r 0 0._0 _33-4_.S Dlazlnon 5.9E+01 r< 6.1E+02 n¢ 3.3E+00 nc 3.3E+01 nc
4.0E,03n 4.oE-O_r r O.lO 132_4-_ Dlbenzofuran 1.4E+O2 _ 1.4E+0:2.t 1.5E+01 r< 2.4E_'0i"_
tOE-OZ! _.O_-O_r O O.10 100-3_-e 1,4-Dibromobenzene 6.5E+02 r< 6.8E÷03 r< 3.7E÷01 r,¢ 3.7E÷02 r_

g4e-ozl 2.OEJ021 0.4E-O2, :Z.OE-O2r O 0.10 1_4_e-_ Dibromochloromelhane 5.3E+00 c=. 2.3E÷01 c= 8.0E-O2 o, 1.0E+O0 r.= 4.0E-01 2.0E-O2
t.4E'*OOhS.71=_ISr_'.4E-O3h s.TeJ0sl o 0.1o 9e-r:t-e 1,2-Dibromo-3-chloropropane 3.2E--O1_,- 1.4E_-00,_-' 2,1E-01 r_ 4.8E-02 c."

"CAL-Modlfled PRG" (PEA, 1994) 6.0E--02 9.6E-O4 4.7E-03
e.se,ol! s.;e-osr uE-o1! S._E-OSh t O.lO _oo-_3-4 1,2-Dibromoethane 4.9E-03 c, 2.0E-02 ¢= 8.7E-03 c." 7.6E-04 c.

1.0E,0| I "l.OE-O|r. O O.IO 84-74-2 Oibutylphthalate 6.5E+03 nc 6.8E+04 r< 3.7E+02 r,= 3.7E'_O3r_ 2.3E'_03 2.7E+0;_
_.OE-OZ! S.o_-o_r. O 0.1o ro_e_oo-o Dlcamba 2.0E+03 r_ 2.0E+04 r_ 1.1E+02 r< 1.1E+03 nc
=.oe-oz! s._E-o2h t o'.Io. _s-so-t ,1,2-DIchlorobenzene 7.0E+02 =_ 7.0E+02 ,.¢ 2.1E+02 nc 3.7E+02 ,c 1.7E'_01 g.0E-Ol
_l.oE-oz• 3.oe-o2r I O.lO S41.73-1 ;1,3-Dichlorobenzeno 5.0E+02 r< 8.6E+02 ==t 1..1E+02r< 1.8E+02 r<

:z.4e_O:eh_._E,0tr =.4E.O:Zr _.3E-oI! I O.lO lOe_m-7 1,4-Dlchlorobenzene 3.6E+00 c= 8.5E+00 c,, 2.8E-O1 = 4.7E-O1 c= 2.0E+00 1.0E.-O1
4.SE-O_! 4.SE,0'_r O o.ro o_.=,_-_ 3,3-Dlchlorobenzidine 9.9E-01 _ 4.2E+00 = i.5E-02 c= 1.5E-O1 _ 7.0E-03 3.0E-O4
0.3E*OOr ' g.3EiOOh 1 O.10 704-41-O 1,4-Dichloro-2-butene 7.5E-O3 = 1.7E.-02c= 7.2E-04 ,,- L2E-O3 c=

2.o_-01! s.7E_2h I 0._o ts-_1-e Dlchlorodlfluoromethane g.4E÷01 _ 3.1E+02 r< 2.1E÷02 _= 3.9E÷02 r<
1.oe-o_h t4_-o_h t 0.t0 _S-34-_ 1,1-Dlchloroethane 5.0E+02 r_ 1.7E÷03 r_ 5.2E÷02 ,_ 8.1E+02 _ 2.3E+01 1.0E÷O0

o._E_o=i :e._-o_r _._e-o2i =._-o_, r o.1o lW-O_= 1,2-Dichloroethane (EDC) 2,5E.-OI c_. 5.5E-O! c=. 7.4E-02 c= 1.2E-01 c= 2.0E-02 1,0E-O3
_.OE-O11g.OE-O3I l.eE-O1! 0.O_,03r _ O.10 _S-_S-4 1,1-Dlchloroethyleno 3.7E-02 c_ 8.0E-O2 =1 3.8E-02 c= 4.6E-02 c= 6.0E-O2 3.0E.O3

O4
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PIRI5 h.tlEAST n-NCEA X..WITIIDRAWN P.ROUTE EXTRAPOLATION C==CANCER PRG nc=NONCANCER PRG aat.$OIL .SATURATION rnm_..CEILIHQ LIMIT "(v_a.l: Ix: < 10OX ¢.z) "[whan=; 1_ '¢ fOX c=)

I
.... ,. ; .,..=.,..:...i,',:_,:,.["V,_rn.i,_"i_'i_"!:_!i%,_i,!:ii':',;.'_,_::.,..':,.,_............;::,_r,....._......;.,.........;.........:,i'-...,..,.,..';,.. ..,.,._,./:.::..:...,.,,,.,. ,....._,.;........._ ,r_,'% , ... .: .... :,,o  , s,olI, ..... ,,':.;, ': ,:-R,,,.o,,,

I/(in o & O-.d) (mg/k g<I) - 1/(mo,'_g-d) "'(mg/_il-d) ;'_'_;TO ' soll,, _'.'_31'P';_I.J,='_,.i_:_]_".=:i_i:i:.i':_;::::-._:;::"_l::':::i .': ,:.':, =__":"_i ' '_!' ." :':';'! ;,'i.':"." ." ;-. :.... "'" " :.'i S oil (rng& g)r!.! ,;..i:;:_i,i$ oil (m i _ Oi !':i:!'ii!'_!::?(ug Imp3) !;:ii'i!'il_':": (ug4) i:"' _'_'_ _ _['_-:k _ I

t.oe-o2, 1.oe-ozr 1 0.1o i_-s_-_ 1,2-Dichloroethylene (cis) 3.1E+01 r_ 1.0E+02 _ 3.7E+01 r_ 6.1.E+01 _ 4.0E-Oi 2.0E-02
2.oE_z 2.oe-ozr t 0.10 lS_O-S 1,2-Dlchloroethylene (Irans) 7.8E+01 n_ 2.7E+02 r< 7.3E+01 r_ 1.2E÷02 r_ 7.0E-01 3.0E-02

-. _ OE_h =OE-O_r ! 0.10 S_O--_SO l_2-Dichloroe!hylene(mixhlre) 3.5E+01 r_ 1.2E+02 r_ 3.3E'*01 r,= 5.5E+01
,,or..o_l _oE-o_r o o.lo 12o-e_-= 2,4-Dichlorophenol 2.0E+02 r_ 2.0E+03 _ 1.:IE+01 _ 1.1E÷02 r_ 1.0E+O0 5.0E-02
• oE-o_= e.OE-O_r o o.to _-a_-_ 4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DB) 5.2E+02 r,: 5.5E+03 ._ 2.9E+01 _: 2.9E+02 r,:
1.oE_)21 I.OE-Q2_ 0 0.10 _-7S-7 2;4-Dichlorophenoxyacetlc Acid (2,4-D) 6.5E+02 r_ 6.8E+03 r,: 3.7E+01 _ 3.7E+02

e.eE-O2h I.IE-.O3t aeE-O2r 1.1E-031 t 0.10 _e-e_.s i,2-Dchloropropane 3.1E-01 =,. 6.8E-01 =,. §_9E-02 =,, 1.6E-01 =* 3.0E-02 1.0E-03
t.aE-Oth 3oE4_lI 1.3E-Ot, s._e_0,i I 0.1o s._-zs._ 1,3-Dichloropropene 2.5E-01 _- 5.5E-01 r_ 5.2E-02 r_ 8.1E-02 _ 4.0E-O3 2.0E-O4

_0E-O_= _oe.o_r 0 o.lo _1o-2_-_ 2,3-Dlchloropropanol 2.0E÷02 r_ 2.0E+03 _ 1.1E*01 r_ 1.1E+02 r_
z_e-oll SOE_I ==E-oIr l.*E_l 0 0.1o o_-7_-7 3ichlorvos 1.5E+00 r.,- 6.6E+00 _" 2.3E-02 =," 2.3E-01 _-
_.4e-o_, _-40.ot, o o.1o 11s-==.= 3icofol . i.0E+00 =, 4.3E÷00 , 1.5E-02 _ 1.5E-01

=OE-O2h' S.ZE_Sh 1, 0.10 Z7-Z_ _)lcyclopentadlene 2.1E-01 _ 4..2E-01 _:
1._.E,OlI 50E-O51 1.eE*OlI =.oe-oSr 0 O.lo _Sl-t Dieldrin "' 2.8E-0 :i =,- 1.2E-01' _ 4.2E-04 _ 4.2E-03 _ 4.0E-03 2.0E-04

5.7E-O'th 6.7E-03 x O 0.10 112-34-& Dlelhyleneglycol,monobutyl ether 3.7E-*02 r_ 3.9E÷03 r< 2.1E+01 r,= 2.1E+02 r,,;
OE,oo, 200,00_ 0 0.10 m._o_o Dielhyleneglycol,monoethyl elher 1.0E÷05 m,_ 1.0E+05 m,,x 7.3E'*03 r,: 7.3E÷04 r<

1.1E-O2h t,IE-O2r 0 o.lo 017-_4-s_. Dlelhylformamide 7.2E+02 _ 7.5E+03 ,= 4.0E+01.r_ 4.0E_02 r_
1.2E-O31oOE-OtI I =E-O_r OOE-OIr O 0.10 10_-1_-t.- Di(2-elhylhexyl)adipate 3.7E+02 no 1.6E+03 r,= 5.6E+00 r< 5.6E+01 r,:

ISOE.011 aOE_1r 0 0.10 e_2 Diethylphl.halate 5.2E+04 r,: 1.0E÷05 m,,_ 2.9E÷03 _: 2.9E÷04
4.7E,O3h 4.7E*O31 0 0.to r_l - Diethylslilbeslrol 9.5E-05 _, '4.1E-0;I ,,, 1.'4E-O6_ 1.4E-05 =,

o8-o2j eoE_ozr o o.to 4_2_-_._ Difenzoquat (Avenge) 5.2E+03 n¢ 5.5E+04 r,¢ 2.9E+02 r,= 2.9E+03
20E-O2I 20E-02r 00.m =_Z-_S-S Dillubenzuron 1.3E+03 nc 1.4E+04 _ 7.3E+0t _: 7.3E÷02 r_
=.iE,O_, 1.10,oll _ o.lo 7_-_7.o l,l-Difluoroelhane . ' ' 4.2E÷04 n¢ 6.9E÷04
BOEO21 aoE-o2r O o._o t._$a _)iisopropylmethylphosphonale 5.2E+03 r,; 5.5E+04 r< 2.gE+02 n¢ _,2.9E÷03
2OE_)Z!, 20E_2r 0 0.10 _S2_4-Z Dimethip_/n 1.3E*03 n¢ 1.4E't04 _ 7.3E+01 r< 7.3E+02 r,;
2o_o_1 ZOE-O_ 0 o.10 _S_-S 3imelhoale 1.3E÷01 nc 1.4E÷02 _ 7.3[_-01 _ 7.3E+00 *¢

14E.O2h 1.4E.O2f 0 o.1o I1tOo4 ).3'-Dimelhoxybenzldtne. ' 3.2E_01 _ 1.4E÷02 r.,, 4.8E-01 _= 4.8E+00
5.7E-O__ 57E-o_x 1 0.10 124-40-3 Dimethylamlne 6.5E-02 _ 2.4E-01 _ 2.1E-02 r,¢ 3.5E-02 n¢
=o_o_l ZOE-O_r o o.lo 121-_-_ ',l-N-Dimelhylaniline 1.3E+02 r_ 1.4E+03 _= 7.3E÷0Q _= 7.3E+0i r,:

I.SE-Oih 7SE_Ir 0 0.1o =r_-t Z,4-Dtmethylanillna 5.9E-01 =, 2.5E÷00 _ 9.0E-03 r.= 9.0E-02 c=
5,E_)Ih 58E_)Ir 0 0.10 214_-_-4 !,4-Dimelhylan!lln.e hydro.chloride 7.7E-01 =, 3.3E÷00 r.,, 1.2E-02 _ t.2E-01 =,
_2E,OOh 1_2E,OOr 0 0.10 _l_-r'.-Z 3,3'-Dimethylbenzldine . 4.8E-02 _ 2.1E-01 ,= 7.3E-04 _ 7.3E-03 ca
2eE,oo_ =se,oo,_ o o.1o s7-i_7 |,l-Dimelhylhydrazino 1.7E-0I _, 7.3E-01 == 1.9E-03 =, 2.6E-02
37E,O!x 3_E,O=x 0 0.10 S_O-Z_e ,2-Dimelhylhydrazlne 1.2E-02 _ 5.2E-02 _ 1.8E-04 ,-,, 1.8E-03 =,

l.OE-0=h aee.o'_l 0 o.to ¢_-1_._ _,N-Dimethylrormamide : 6.5E+03 r,: 6.8E+04 n_ 3.1E÷01 _ 3'.7E÷03
2OE_2t 2.OE-Q2r 0 0.10 1osa_'-= Z,4-Dimethylphenol 1.3E*03 _ 1.4E+04 r_ 7.3E÷01 _ 7.3E+02 _; 9.0E+O0 4.0E--01

eOE_l a0E-0_r 0 0.m _7_-_-I Z,6-Dlmethylphenol 3.9E+0! r< 4.1E+02 ,_ 2.2E÷00 _= 2.2E÷01 r,,= .
_.OEmI 10E_ _ . 0 0'10 _ 1 3,4-Dlmelhylphenol ' 6.5E÷01 _ 6.8E_-02 _ 3.7E÷00 n¢ 3.7E÷01
i oe,_th _.oe,olr o-.9.1o 1=t-I1-" Dimelhylphthalate 1.0E*05 m_ 1.0E+05 m=x 3.7E÷04 r< 3.7E+05 n,=
I OE-O!! . IOE-61_ 0 0._0 _20-01-e Dlmelhyllerephlhalate 6.5E+03 r_ 6.9E*04 _ 3.7E+02 r< 3.7E+03 r<
=OE_= =.OE-O_rO O.10 l_t-o_S 4,6-Dlnitro-o--cyclohexylphenol . ' 1.3E+02 _ 1.4E+03 n_ 7.3E+00 ,_ 7.3E+01 n¢
iOEO_l I OEO_ 0 0.10 _eS-O 1,3-Dlnitrobenzene 6.5E÷00 _= 6.8E÷01 _ 3.7E-01 _: 3.7E-_00 _:
40E-O_h 40e_t 0 010 S20-2_0 |,2-Dlnltrobenzene '. 2.6E+01 _ 2.7E,02 nc 1.5E+00 r,¢ 1..5E+01._.
4oE-O4h 4.0E-O4r 0 0.10 100-_ 1,4-Dlnitrobenzene _ 2.6E+0! r_ 2.7E+02 r< 1.5E+00 _ 1.SE+0t
2 gEe3I 2.0E-O3r 0 0.10 St-2e-S 2,4-Dlnltrophenol ' 1.3E+02 r_ 1.4E+03 _= 7.3E+00 _ 7.3E+01 _ 3.0E-O! 1.0E-02

68E-Q!I _eE.Olr 0 0.10 2=-321-1445Dlnitrotoluenemixture . 6.5E-01 _, 2.8E_.00 ._.. 9.9E-03 _ g.gE-02 _ 8.0E_04 4.0E-05
20E4_3I 2.0EO3t 0 0.10 121-t4-2 2.4-Olnllzololuenl (el_ seeDlnltrololuenamixture) 1.3E+02 r,¢ 1.4E+03 _ 7.3E÷00 _ 7.3E+01 m 8.0E-04 4.0E--05
t OE-03h I..0E-03.r 0 0.t0 00_20-2 Z.6-Dlnltrotoluene(el_ .t,a.aDlnllmtoluenamixture) 6.5E*01 r_ 6.8E+02 _ 3.7E+00 r_ 3.7E+01 r_ 7.0E-O4 3.0E-05

05



I<e1: I-IRIg. h_,HEA:B1F n-NCF_.A z=WltlIDRA'V_ffl r=ROUTE EXTRAPOL.&tlON c==P_..ANCER PRO nc,,HO_CANCER PRO ILL, SOIL ,_ATURATION m=u¢-CEILING LIMIt" °(whtpr=,r< • 100Xc=) "(_rl' ne • 10Xca)., • ;_,._ .... ,[' _',.L::" ,',_' _i, _i;.,.,i,.... '_" i_;" .... ' ,_..r...... i_ -'.'. ...... I" -- .... ; ...._ ....... ', _'_i'..... ',!''i:t=t," .....

• .. : '. ' " * " " .,t_:.l .: , '. " ! ._:_.:..'m ._ !_ !'. _],r'.]_ _1_'.1'_!1!"! _ '" :- '_ ' ......... _;. ':".' I; _ ' "; _ -*. '5;!!, 'L!. .. ' '_' -- "," .";':._.=",! _', ;,....;;!f-', =r:q !' l'.l_ ?.1"_)"i"-/ '{'[-'g,H' . _;_J

• ,, :roxlcrrY INFORMATION",.,'! i) flt';![_"l!t,i__"'_'_tl_)_ll_.' '.r._ ,'._. I_.i_:,.'l;I,._._,_,!...CONTAMINANT ': ,.._,r,.:t.E.......! 't.',,!,.!-._,li_'.]'PRELIM NARY"REMEDIAUGOAL5 (PRGS/l_l_:_'!_i_;)_;ttSOIL SCREENING LEVE_5 ]

:..:.... . .._:,... _., _;. *kin ,3 I . ], I ; ':' ,,I ";p.,,' , ' . ..::"'_"','., ...... _ "" '",'!!"''_"t' " " ........ ='_, ........ ..',',,.. ....... ;.,','"1_ , i t',',," ".;.; ";" _._,_,I:_.D.F;tO_,ItI.F;;.II_:,;lr_Ff?:;,_j,,|:....,.. ."o;:t,,,',:!.;I. < ,.,:., .I,:. ,It,, ! ;;'" .,,,.,,o.. w,,.
r.o_-O_l t.o_-olr o o.m _-es._' Dlnoseb 6.5E÷01 r,¢ 6.BE+02 r,: 3.7E+00 _ 3.7E÷O1
_.o_-w_ _.o_.o__ o o.to it_.e_-o :ll-n-Octylphthalate 1.3E+03 _ 1.0E+04 ,,_ 7.3E+01 r< 7.3E+02 _ 1.OE_04 I.OE+O4

.,1.re-O21 1.rE-O2r § o.to r=_-_t.t 1,4-DI0xane 4.0E+01 c= 1.7E+02 ca 6.1E-01 c= 6.1E+00
_o_.o_v _.o_-o_r o o._o _s_.sr-7 Diphenamld 2.0E+03 _ 2_0E+04,_ 1.1E+02 r< 1.1E+03
_.s_-ml _.s_-o2r o o._o _zz._ Dlphenylamlne 1.6E÷03 _ 1.7E+04 r_ 9.1E+01 m 9.1E+02 _=

80E-OII ?.7E.OII 0 0._0 t_2.ee-T il,2-Diphenylhydrazlne . 5.6E-01 . 2.4E+00 _ 8.7E-03 c, 8.4E-02 _,
_._E-O_I _._-o_r 00.tO es-ooJ' [)iquat 1.4E+02"_ 1.5E+03 _ 8.0E+00 ,¢ 8.0E+01

,e_,oo _ e.eE,OO_ 0 o._0 _._-_ Directblack 38 5.2E-02 _,, 2.2E-01 = 7.8E-04 _,, 7.8E-03 _, ""
ILtE_,OOh II.lE_'OOr 00.t0 _O24e-2 31rectblue 6 5.5E-02, 2.4E-0! _ 8.3E-04 _ 8.3E-03 _,
ll.3E,COh 1_.3E_,OOr 00.tO t_o_t.ee-e Direct brown95 '"4.8E_2"_, 2.!E-01 _ 7.2E-04 _, 7.2E-O3 c,

4.oE-O_V 4.O_-OSr- o o._o _o_ Dlsulfoton 2.6E+00 r< 2.7E+01 r,= 1.5E-01 _c 1.5E÷00 _c
_.oe.o2! _.o_z.o_t o o._0 .. _os==-_... 1,4-Dilhlane ... 6.5E+02 _ 6.8E?O3.r_ 3.7E+01 _ 3.7E+02 n_
=.o_-o_l _.o_.o_, o o._o m.,o-s_-_ Dluron ....i.3E+02 _ 1.4E÷03 n¢ 7.3E+00 _ 7.3E÷01 r<
4.o_-o_t 4.o_-o_ o o._o =_o_ Oodlne 2.6E+02 r< 2,7E+03 no 1.5E÷01 ,c 1.5E+02 ,,c
I.OE-O31 e.oE-O3r o o._0 ,s-_-t" . Endosulfan 3.9E+0_ r= 4.1E+03 n¢ 2.2E+01 nc 2.2E+02r,= . 1.8E+01 .... 9.0E-01
=.oe-o_ _.o_-o'zr o o._o _-_._ Endothall 1.3E+03 ,_ 1.4E+04 ,e 7.3E+01 _ 7.3E+02
_.oe-o_l _.o_-o_r o o._o _=._o,e Endrln 2.0E+01 _ 2,0E÷02 _ 1.1E÷00 r< 1.1E+01 r< 1.0E+O0 5.0E-02

11tE-O31 2.0E-O3h ..4.2E-O31..=.IIE-O41 I O.m* _oe-e_-e" Eplchlorohydrln 7.5E+00 ,c 2.5E÷01 nc 1.0.E+00 nc 2.0E+00 r_
S._E-O_r Sm=_l O 0._O _oe-ee-7 1,2-Epoxybutane 3.7E+02 r< 3.9E+03 _ 2.1E+O1 _¢ 2.|E÷O2 _=
_._-o_I =._-o_r o o._o _s_-.4 EPTC (S-Ethyl dipropylthlocarbamate) 1.6E+03 _ 1.7E+04 r< 9.1E'_01 r< 9.1E+02 r<
s.oE-o_v s.oE.o',r o o.to _ee_.e_-o E_thephon(2.-chloroethylphosp!mnlc acid) ...3.3E+02 _ 3.4E+03 n_ 1.8E-_01n¢ 1.8E'_02 r<
_.oe-o_I s.oE-_r o o._o r_-_._ Eli|ion 3.3E+01 r< 3.4E+02 ,,¢ 1.8E-i-00r< 1._]E+01
4.oe-o_h s._-o=_ o o._o ,o-eo-s 2-Ethoxyelhanol 2.6E+04 ,_ 1.0E+05 _.x 2.1E+02 ,_ 1.5E+04 r_
'LOE-01h 3.OE-01r 00.tO lit-iS-t) 2-Elhoxyethanolacetate 2.0E+04 r< 1.0E+05 m,x 1.1E+03 r_ 1.1E+04
=.oe-ori =.o_-o_r t o.m t_.Te-e Elhyl acetate 1.8E+04 r< i.0E÷0,5 r,_ 3.3E+03 ,c 5.5E+03 r<

4.8E.O2h 4.sE-o2f '10.tO t_o-ee-s Etl_ylacrylate 2.1E-O1 _, 4.5E-01 ,=, 1.4E-O1 _= 2.3E-O1
_.oe-o__ 2._-Oll t o.m _oo-4r-_ Ethylbenzene 2.3E÷02 _ 2.3E+02 ,_ 1.1E+03 nc 1.3E+03 r< 1.3E+01 7.0E-O1
_.o_-o_h _.o_-o1r o o._o tw-_ Ethylene cyanohydrin .....2.0E+04' ,c 1.0E÷05 _ 1.1E-i.03ne 1.1E÷04 ,_
_.o_-mh 2.o_-o=_ o o._o _ol-rs-_ Ethylene dlamlne 1.3E÷03 ,e 1,4E+04 _ 7.3E+01 r< 7.3E÷02 r<
=.oe,oOl =.oe_oo_ o o.vo _w._t.r Ethy!eneglycol l.I.3E÷05 n¢ 1.0E÷05 _=x 7.3E÷03 r_ 7.3E÷04 n,:
s.7m-o_, s.z_-O3h o o.to t.._e-= Ethylene glycol,monobutyl et!)er 3.7E+02 r< 3.9E+03 _ 2.1E+0! r< 2.1E$02 ne

;.o_OOh _.s_-O_h I o.ro 7s-=t.e E|hylene oxide 1.3E-Or o_ 3.2E-0! = 1.9E-02 _ 2.4E-O2
_.re.o;h m.oE-osl _.re-otr e.o_.osr 00._O _e-4sn Ethylene thlourea (ETU) ....4.0E+00 ,- 1.7E+O1 ,. 6.1E-02 c=. 6.1E-OI c=.

_.oE-o_, _._,ool • 1 o._o 7_,-oo-', Ethyl chloride 1.iE+03 _ 1.6E+03 ._ 1.0E+04 _ 7.'1E+02
=.oe-o_r :_.oe-o_r _ e.vo eo-:m-_ Elhyl elher 1.8E÷O3 ,._ 1.8E+03 =._ 7.3E+02 ,_ 1.2E÷03 r<

oE-OZh =.oe-o__ _ O.m =:.e_-:. E_.ll_ylmethacrylate 1.4E'_02 ,,_ 1.4E+02 ,_ 3.3E÷02 _< 5.5E+02
_.oe.O,_l t.oe.osr o o.m =_-_-s Elhylp-nitrophenylphenylphosphorothloale 6.5E'-bl r< 6,8E÷00 r< ;_7E-02 ,c 3.7E-O!
_oe,oo_ ',.o_,oo, o o.m _-_,_ Ethylphthalylethyl glycolato 1.OE+05 ,,,.x 1.0E÷05 _,= I.IE+04 _ 1.1E+05
B.OE-O31 II.OE-O3r O O.10. 101200-48-0Exp_.ess .. 5.2E÷02 _ 5.5E+O3 ._ 2.9E-eO! _ 2.9E+O2
=.SE-O¢I :.s_, o_o.to _-_.e Fenamiphos 1.6E+O1 _ 1,7E+02 _ 9.1E-O1 r_ g.iE÷00 r,¢
_._-o_1 1._-o_ o o.ro _t._ Fluometuron 8,5E+02 _ 8,9E÷03 _ 4.7E÷0t r< 4.7E÷02 ,-<
eOE-OZ! e.oe-o2t O O.tO z_'e_-_r-_ Fluorine (soluble _luorl.de) 3.9E÷03 _ 4.1E+04 r,c 2.2E+02 n¢ 2.2E+03 r_
e.o_.ozl e.o_-o=r o o.m s_se_eo-4 Fiuortdone 5.2E+03 r< 5.5E÷04 r_ 2.9E÷02 r< 2.9E+03 r_
2OE-O;tl 2.OE-O2f 0 O.10 1_.42_-t11-3Flurpdmldol 1.3E+03 r,¢ 1,4E+O4 r_ 7.3E+01 r< 7,3E+02
e.OE-OZl e.oE-o=r 0 0.10 ee3_z._-s Flulolan]l 3.9E+03 r_ 4.1E+04 nc 2.2E+02 r< 2.2E+03 nc ..
_.oe.oz_ _.oe-o=r o o._o e_o_-t_-s Fluvallnate 6.5E+02 r< 6.8E+03 _ 3.7E+01 _ 3.7E+02

3.5E-O31 1.0E-O11 _.SE-O_r 1.0e-0__ 0 O.10 r33-ot"._ Folpet 1.3E+02 c=' 5.5E+02 = 1.9E+00 ,-- 1.9E+01 c=



/-

EPA _mglo_ e P_ t .q*n_a1_t_n/';.oaf#: S J. Srnt_dLmr(08,,0 I_._)

Key : |'Ires h'IIFJ, F_T n-HC -EA x*VvtTl(Of_V_ mROUTE EXTRAPOtATIGN ca.CANCER PRO mNQNCAf_CER PRO i=t-$OlL SATURATIOI'] m=x=CEILIHG LIMIT *(wherm: _ '_ JOOX,ca) _(wt_rt; n¢ < |OX ¢..s)

t.e_-oll l.uE-O!r 00.tO 7217S,02-OFomesafen 2.3E+00 c_ 1.0E+01 _ 3.5E-02 ca 3.5E-01
_OE-O_ zoE-o_r o O.lO _-2z.e Fonofos 1.3E+02 r_ 1.4E÷03 _ 7.3E+00 r_ 7.3E_01 r,=
s.$E-Ol! 4eE-O2I o O.lO 5o-ooo Formaldehyde 9.8E+03 r_ 1.0E+05 nc 1.5E-01 _ 5.5E+03 r<
_o_,oOh _.0E,00t 0 0.t0 _,-_ FormicAcid 1,0E+05 r_=, 1,0E+05 m_ 7.3E+03 _ 7.3E÷04
30E*OOI 3.0E,OOf 0 0.10 aot4_-2_-aFosetyl-al 1.0E÷05 n,u 1.0E+05 m=( 1.1E÷04 n= 1.1E*05
t.oE.o31 t.0E-O3r I 0.10 110OO-9 =uran 2.5E+00 _ 8.5E+00 _= 3.7E+00 _ 6.1E-*00

3aE,OOh 3.aE,OOr 0 0.10 oz"1s-a Furazolidona 1.2E-01 c. 5.0E-01 t.,, 1.BE-03 _ 1.8E-O2
_,oE.o_= r.4E_)Zh 0 o.10 eo-o=-1 Furfural 2.0E+02 _ 2.0E+03 nc 5.2E+01 nc 1.1E_02 r_

_o_,oth SeE,elf 0 O10 s_l-_20 Furlt,m 8.9E-03 c= 3.BE-02 _ 1.3E-04 ¢, 1.3E-03
so_z0 _o_z, o olo _s-or_o Furmecyclox 1.5E+01 . 6.4E'_01 _ 2.2E-01 _ 2.2E+00 =

4o_= 4oE-O_r o OlO nl_=s_-z Glufoslnale-ammonlum 2.6E+01 r_ 2.7E+02 _ 1.5E÷00 _ 1.5E+01
4OE-O41" 2@E-O4h0 O.10 705-34"1 31ycld.alde.hy.d.o 2.6E+01 _ 2.7E+02 r_ 1.0E+00 _ 1.5E+01
t.oEOIt 1.0E-O1_ 0 0.10 107_-S_.a"31yphosate 6.5E+03 _ 6.8E+04 _ 3.7E+02 r< 3.7E÷03 n=
so_.os= =o_.osr o oJo oo_o_4o-z italoxyfop-melhyl 3.3E_00 r< 3.4E+01 _= 1.BE-01 _= 1.8E_00
1",E_ 0 t.'_E_r 0 O.IO _Tt-_'-_ t_.armony 8.5E+02 _ 8.9E+03 n= 4.7E+01 r< 4.7E+02

4_E,OO, SOE_I 4_E,OOI OOE_, O 0.10 704_.S .' Heptachlor 9.9E-02 c= 4.2E-01 _ 1.5E-03 == 1.5E-02 ¢= 2.3E+01 1.0E÷00
_tE,OOl 1.3E-05i ILtE._OOI 1.3E-O51 O 0.10 10_-S_-= Heptachlorepoxlde 4.9E-02 r_" 2.1E-01 _," 7.4E-04 _' 7.4E-O3 _" 7.0E-01 3.0E-02

2OE-O3| 20E_3f 0 0.1o s7-ez-I Hexabromobenzene 1.3E+02 _ 1.4E+03 nc 7.3E+00 n¢ 7.3E+01 nc
t.oe,ooi 8OE_04, _.aE,ooI S.OE_, 0 O.10 110-Z_1 , Hexachlorobenzene 2.8E-01 r.,. 1.2E+00, 4.2E-03 r., 4.2E-02 _ .2.0E÷00 1.0E-01
z.sEozi _OE_-__ ?._E-O_i 2.o_, o o.1o u-_-_ ttexachlorobutadlene 5.7E+00 ,- 2.4E+01 _" 8.7E-02 =," 8.6E-O1 r.=" 2.0E+00 1.0E-0I
03E*O01 e.3E,001 0 0J0 _t_S_-_ HCH (alpha) " 7.1E-02 _ 3.0E-01 r.,, 1,1E-03 = 1.1E-02 == 5.0E-04 3.0E-05
1_E,ooI t.eE,o0I 0 O.10 _le-_r,-I HCIt (beta) 2.5E-01 r= 1.1E+00 _ 3,7E-03 _ 3.7E-O2 r.= 3.0E-03 1.0E-O4
1.3E,OOh"tOE-O411.3E*00,3.0E_41 n O.lO r_-a_-= tiCH (gamma) Llndane 3.4E-01 =" 1.5E+00 _ 5.2E-03 =_ _6.2E.-02_ 9.0E-03 5.0E-O4
_:8E,O0| 1.8E*001 0 0.10 r,_-es= HCH-lechnlcal 2.5E-01 _ 1.1E+00 =, 3.8E-03 =, 3.7E-O2 = 3.0E-03 1.0E-O4

7.OE-O3i 2.OE-OSho 0.10 T_47"1 Hexachlorocyclopentadiene 4.5E+02 _ 4.6E+03 r_ 7.3E-02 _= 2.6E+02 _< 4.0E÷02 2.0E+01
_2E*o31 4OE*O3i 0 0.10 11H0_74-3 Haxechlorodlbenzo--pdlo_lnmlxtup(HxCDD) 7.2E-05 _ 3.1E-04 _ 1.5E-06 _ 1.1E-05
1.4E-O2I 1.OE-O3I 1.4E-O2I I.OE-O3r 0 0.10 _1-72.1 Hexachloroethane 3.2E+01 _,- 1.4E+02 =- 4.BE-01 _- 4.8E+00 _- 5.0E-01 2.0E-O2

3OE-O4I 3OE-O.4, 0 0.10 _0-_-4 Hexachlorophene 2.0E+01 r< 2.0E+02 n¢ 1.1E+00 r_ 1.1E_01 ,c
1.1Earl 3OE.O31 1.1E-Olr =0_-O=, O 0.t0 111-==-_ Hexahydro-t,3,5-ldnitro-l,3,5-trlazlne 4.0E+00 =," 1,7E+01 = 6.1E-02 =, 6.1E-01 ==

2QE-O_r 2.1iIE_| O'0.10 aZZ-O_O 1,6-Hexamethylene dilsocyanate 1.0E-02 _ 1.0E-01 r_
s.o_.o_ o.7E-o_| t o.lo 11o-_-3 n-Hexane 1.1E+02 ,.t 1.1E+02 ,,| 2.1E+02 r_ 3.5E+02
33E-O21 "t.3E_O'2r0 O.10 _|=_S-O4-_Itexazlnone 2.2E+03 _ 2.2E+04 _ 1.2E+02 r< 1.2E+03

3oE,ooI 1.7E,01! 0 0.10 _o_.ot-_ Hydrazine, hydra.zincsulfate 1.5E-01 _, 6.4E-01 _ 3.9E-04 ,c. 2.2E-02 c.
_._| o o.lo _o47-oI-oHydrogenchlorido 2.1E+01

3.0E-O3! 2._E-0.41 _ OI0 n_o_ Hydrogen sulfide 1.0E÷00 _ 2.0E+00
•_OE_h 4o_-o_, o O.lO 1_-'_1-= pJ-!ydroqulnone 2.6E+03 r_ 2.7E+04" r< 1.5E÷02 _ 1.5E+03
t.3E-O:Zl 1.3E_2, 0 0.10 _SSS4-_4-OImazalil 8.5E+02 _= 8.9E÷03 _ 4.7E+01 _ 4.7E+02 r_
25E-011 2.5E_)1, 0"=.1o a_-_-? mazaquln 1.6E+04 _ 1.0E+05 m_ 9.1E+02 r,= 9.1E+03
4o_-ozl 4.oE,oz_ o o.lu _7_4-1_-7 )rod|one 2.6E÷03 r_ 2.7E+04 _ t.5E÷02 r,= 1.5E+03 _¢
_.OE,O|l _OE-O=_ 1 0.10 100_-1 Isobutanol 1.1E+04 _= 1.0E+05 m_x 1.1E÷03 ,_ 1.8E+03

0_E_I =oeo, I _=e-_r _OE-01, 0 0.10 _-I Isophorone , 4.7E_02 c=" 2.0E+03 c." 7.1E+00 _ 7,1E÷01 _ 5.0E-OI 3.0E-O2
1.$E_:Zl 1.5E-OZ¢0 0.10 _o_0-_O Isopropalin 9.8E+02 r< 1.0E+04 r_ 5.5E+01 r_ 5.5E+02 r,=
1.0E-elI 1.1E_01r O O.10 la_Z.r_-a Isopropylmethylphosphonlcacid 6.5E+03 r< 6.8E+04 n¢ 4.0E+02 _ 3.7E+03 _=
0_E-oZt =.o_-oZr 0 O.lO s_o-? Isoxaben 3.3E+03 r< 3.4E+04 n¢ 1.8E+02 r,= 1.8E+03 r<

_sE,ol, I_E.O|, o o.lo I_-_o _;_epone 2.5E-02 , 1.1E-01 c, 3.7E-04 =, 3.7E-O3 r.,
20E_031 20EO3r 0 0.10 T_O_-_-_ Lactofen 1.3E_02 _ 1.4E+03 _ 7.3E+00 _ 7.3E+01 r<

01'



Kol: t_1n15h-H..F.A._T.n-NCEAx-WITHDRAWN,n.not)lEEXt....RAPOLAllON¢JzoCANCERPROnc-HONCANCERPnOIzl-SO_L._JL,TURATIONmar-CEILINGLIMIT'(where:ncc.100X_| "(*h4_rt:n¢• .

i,._' I:._',TOXICITYINFORMA']'ION !_..___i!_,;rf!.;j _!::, ,i,I;!_I!_:_1r_i_Ii_!!:'_;_:`_[C_NTAM_NANT_!!i_`r!:_;_::I_:_=[_!_j'_'i_]_'_PRE_M_NARY_REMEDIALG__ __ (3_ _II_:_ '__Oi£_SCREENINGLEVELS

tm_.g&g-d)(mgfkg-d)""'11tmg]kg-d)"(mglkg4_l';.jll'C_m_|_'_`_t_;_i_I_i_PJ:BY_'_qi`_I`'!_;_'_!;h_;_'_'_!'i]_!_i_;_":_]¢'!_`_':.r'_l``_:_:':r_'_'_|;_:_!'_"_' _t_:_!_'_i'i_:t{:_L_!_!_`_!:_'_R__m_1_g)_::.:;!_[i:;Fs_ (mg/kg)_!jg;I_'_P;(ug_r_3_"_i!!_`_`_{j_:]!_[_;_.*.(ug_)q!;_s_[:I!;__rr_!_:"_ :'
,=Id4mVdpRQB*l*donUpt=keBIo!ldk'_eeMod*tO ,V=, 743_o_.I Lead 4.0E÷02 _ 1.0E_03 r_ 4.0E+O0 _<

"CAL-Modlfled PRG" (PEA, t994) 1.3E+02
1.oE-orI o o.lo _e-z Lend{tetraethy() .... 6.5E.-03 _ 6.8E-02 r_ 3.7E-03 r,c
_.o_.m0 _.oE-o_'r' e o._o _o-sr,-_ Llnuron 1.3E÷02 _ 1.4E+03 _ 7.3E÷00 n_ 7.3E+01
_t.oE.o2n O e.o| 743_-_2 Lithium 1.5E+03 _ 3.4E+04 r< 7.3E+02 r_
2.oE-ot! _.o_-o!r o o,.1o e_o_-_e Londax . 1,3E+04 .¢ 1.0E+05 m._ 7.3E'_02 ,_ 7.3E+03 .c
2.o_-OZl =.oE-o_r o oJo rz_-Tr,-s MaJall)lon .... 1.3E+03 _ 1.4E+04 .c 7.3E+OI _ 7.3E+02
_.o_-o01 _.o_-o_r o oJo _-e Malelc anhydride 6.5E+03 r_ 6.8E_04 r_ 3,7E÷02 r,c 3.7E+03 .c
_.o_-ott s.o_-o!t ! oJo _-_-_ Malolc hydrazlde .... 1,7E+03 _ 2.4E_03 ,,t 1,8E+.03 _: 3.0E÷03 _
=o_-osh _.oE-osr o e,ro _o¢_T._ _lalononitrlle 1.3E+00 _ 1.4E+OI r= 7.3E-02 _ 7.3E-OI
_.o_,o_h _.o_-o2r 0 0._o eote-o_-_ Vlancozeb 2.0E+03 n_ 2.0E_04 r,= 1.1E+02 _ 1.1E+03
S.OE.Oal I£OE.Oar o oJo t24_z.3e-= Maneb 3.3E÷02 r,¢ 3.4E÷03 r,= 1.8E'_0! _ 1,8E+02

• _.z_-ozl t.4_.os! o _.ot _-_s Manganese and compounds 3.2E_-03 _ ",4.3E+O4_ 5.1E-02 _ 1.7E+03
O.O£-O_h II.oE.oSr O 0.t0 _o-to-T Mephosfolan 5.gE+00 _ 6.1E_01 r< 3.3E-Or r< 3.3E+00 r<
_.0E-O21 3.0E-O2r 0 0JO _4_o;,:_e-4Meplquat 2.0E+03,_ 2.0E+04 _ 1.1E+02 r< 1.1E÷03
s.oE.o41 o o.ot T4_=w-e Mercuricchlodde 2.3E+01 _ 5.1E.*02 _ 1.1E+O1

e.eE.OSl,v. ,v. _43_-w-_ Mercury (elemental) 3.1E-01
_.os-o40 o oJo ,_=_.w-e Mercury(methyl) 6.5l_+00 _ 6.8E+01 r,= 3.7E÷00 r,¢
_,o_-o'_0 _.oE-osr 0 oJo "_so-_-_ Merphos 2.0E+O0 re 2.0E'_01 _ 1.1E-01 r< 1.1E+00 r<
_.oE-os0 _.o_-osr o o.m 7_e_ Merphos oxide 2.0E+O0 _ 2.0E+01 _ 1.1E-01 r,= 1.1E+O0 r_
e.OE-O21 e.oE-o2r 0 O.10 STa3T.IO.I Metalaxyl ..... 3.9E+03 r< 4.1E÷04 ,¢ 2.2E+02 nc 2.2E+03 r,¢ •
t.OE-O.4! 2.OE-O4h"_ e.te t:ze-_.T Methacryionitrile ' 2.0E+00 r,c 8.1E+00 n_ ' 7.3E-01 r< 1.0E+OOm
s.oE-osI s.oE-osr o o._o _o_r,-o=-e _ethamldophos 3.3E÷00 _ 3.4E-_01 r,= 1.8E-(_1n¢ 1.BE+e0 ,_
s.os-o_l S.os-o!r o o,_o e_._ _lethanol 3.3E+04 r< 1.0E÷05 m,x 1.8E+03 r< 1.8E.+04r=
_.o_-m_ 1.oE.mr o o.to _7-e VlethJda|Jilon 6.5E+oI r,¢ 6.8E+02 _ 3.7E_00 _ 3.7E+0! r<

• I

=.s_.o20 _.s_-o_r _ oJo !e_s_._7-s Methomyl 4,4E+01 _ 1.5E÷02 _ 9.1E+01 _ 1.5E+02
S.0E-O_n S.o_.o_r O 0._0 _=-4_.S Vlethoxychlor 3.3E+02 r< 3.4E÷03 n¢ 1.8E+01 r< 1,8E÷02 r< 1.6E+02 8.0E÷00
t.o_-mh S._E-m_ e o.io _o_e_.-4 2-Methoxyethanoi 6.5E÷Ot _ "' 6.8E+02 _ 2.1E+(_1 _ "3.TE+OJr,¢
:z.oE__ :z.oE_r o o._o t_ 2-Methoxyelhanolacetate 1.3E+02 _ 1.4E÷03 _ 7.3E+00 r_ 7.3E÷01 ,_

.eE-O2h 4.eE-O2r O OJO _s_-_ 2.Melhoxy-5-nltroanlllne g.7E+00 =, 4.1E+O1 _, 1.5E-01 . 1.5E+00 ¢,
_.o_,ooh _.os.oor t e.to 7o-=o-_ Methylacetate 2.1E+04 r< 8.8E+04 r_ 3.7E+03 r_ 6.1E+O3
3o_-o'zh _.oE-o_r I e._o t_-_._ Methylacrylate 6.9E+01 .¢ 2.3E÷02 _ 1.1E+02 r_ 1.8E+02

._.ot _ z.,_-otr o e.m _oo_-e 2.Methy!anlline (o-totu_d[ne) ....1._9E÷00.= 7.9E+00 ¢, . 2,8E-02 _ 2.8E-0t _,

.gE,.Ot h 1.BE-O!r o e.m e_.:z!.s 2-Methylanilinehydmchlodde 2.5E+00 _ 1.1E+01 ¢.. 3.7E-02 c,, 3.7E-01 c,,
_.o_,oox _.o_,oor o o.lo 7_-_-I Methyl chloroce!bonate 6.5E+04 _ 1.0E÷05 .._ 3.7E+03 .e 3.7E+04 r<
5.0E-O4| S.0E..O4r 0 0JO _4-_4-_ 2.Methyl-4-chlorophenoxyacelic acid .. 3.3E÷01 r< 3.4E÷02 _ 1.8E+00 _ 1.8E+01 r<
1.OE-O21 1.OE-O2r O 0.IO 11.4-e1-11 4.-(2-Methyl-4-chlo_'ophenoxy)bulyrlcedd 6.5E+02 r< 6.8E÷03 _ 3.7E÷01 r< 3.7E+02 r<
t.oE-o_I 1.0E-O3r O.0.10 _2 2-(2-MethyI-4-d_lor_phenoxy)_,_r,_oOl__d 6.5E÷01 r< 6.8E÷02 ,'_ 3,7E+00 _ 3.7E+01
!.OE-O3I 1.OE-O3r O O.10.16.484-/7-82-(2.Meg'_ykl.4-chlorophenox'y) proplon_cadd 6.5E÷01 _ 6.8E+02 m 3..7.E+00_ 3.7E+01 r,c
leE-el r g.eE-O1h O O._O_ !Oq-e_-= Melhylcyclohexane - 5.6E÷04 _ 1.0E+O5 m_ 3.1E+03 r_ 3.1E+O4 r<

.sE.,01 h =,$E_Otr o _.!o to_._.o 4,4'-Melhyleneblsbenzeneamtne 1,8E+00. 7.6E-_00. 2.7E-02 _ 2.7E-0t _,,
.3E-OIh 1.0E-O4h 1.3E-O1h 7.0E-O4r O O.10. 101.14.-4 4_4'.Methyleneb!s(2_hloroanillne) 3.4E+00 =. 1.5E÷01 =" 5.2E-02 =- 5.2E-O1 _,*
.eE-ozI 4.eE-o2_' o o.10 101-e,1-1 4,4'-Methylene bls(N,N'-dimethyl)aniline g.TE+O0 u= 4.1E+O1 = ......1.5E-01 c,, 1.5E÷O0 ,_

t.o=-o=h _.oE_r o eJo 14-os-_ Methylene bromide 6.5E+02 ,_ 6.8E-_03 r_ 3.7E÷01 ,_ 3.7E÷02 r,¢
.SE-Oal e.OE.O21 t.eE.O31, g.eE-O1h 10 J0 ZS-O_ Melhylene.chlodde 7.8E+00 ,:,, 1.8E-_01_, 4.1E+00 ,_ 4.3E÷00 _, 2.0E-O2 1.0E-O3
-- _.7E-O_I 0 IV= 1ot-oe-e 4,4'-MethylenedlphenylIsocyanate 2.1E-O2 n_ ,

e.OE-O!I 2.=E-O!I 10.tO _e-_ Methyl ethyl ketone 7.1E+03 r< 2.7E-_04 r< 1.0E÷03 r,c _.9E+03 r< .

O_
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|' _=._ TOXICITY INFORMATION "i_'_,,'_!_i:'_!,_'i'_,;i!,-_.+-!l_ii.,'l_I;!,,_+"!_r"?'+_.!'i.I'CONTAMNANT _'_'+,'_!t';li",;",_!_'!_=._l' i_.+?;T':h_i'iPRELIMINARY REMEDIAL_GOALS (PRGs)'_i!$_;_u_SO E SCREENING LEVELS

J SF° '"+ RtDo _,';.....SR.i+,._{i!h:R_I '_,{,+iF,.,_O,.bt :_._,I_',CAS,o_,:!,/,',,i,,;},;_i'};l_:,,,_t:__,_'_;,,il::_",.I .,+]"!';+;,,I;'r'._r."}"-"+::.+":"_',-_' Re=don,, ,",It;;,"i_'-Indu=ldsl.'+.,,;".,Arab,hiA&_]l._{,_ilili;TapWalmr_,i_l_',i!_+,t!'OAF20,l_+l"._,_t,i_l,i.l_.l=l ._!_'_"
_ + _ + , .,++- ...=,., + ....... . .. _ . : ; _. ., .+ .=._,+=+ .+.......... . ++ . = -..,

IJm.ooh +.+E,OOt O O.10 _-_ Methylhydrazine 4.0E-01 m 1.7E+00 =, 6.1E-03 =. 6._1E-02
ore+o+h +._+olh + O.+O +o_+o-I Methyl Isobutyl ketone 7.7E*02 r_ 2.8E+03 r,= 8.3E÷01 m 1.6E÷02

eo_z i_ oo_+o_r I 0.10 e_-ez-_ Methy! .melhacrylate 7.6E+02 r,c 2.8E+03 _ 2.9E+02 n¢ 4.9E+02 n¢
_E-<__ _m_, O O._O_-=_-" _-Methyt-5-nltroanitine 1.3E+Ot e, 5.8E÷01 c, 2.0E-O1 _, 2.0E÷O0 _.,

=._E_ l 2._E_4r o o.io :t_a-oo-o k4ethylparathion 1.6E+Ot r< 1.7E÷02 r_ 9+1E-O1n¢ 9.1E÷00
e_-ozx See.elr O O.10 _r_e-7 2-Meth_phenol 3.3E+03 _ 3.4E+04 _ 1.BE+02 n¢ 1.8E+03 nc 1.5E+O1 O.OE-Ot

5.OE-O2x 5.eE_2r O O.IO IO_-_ )-Melhylphenol 3.3E+03 _ 3.4E+O4 i-,¢ 1.8E+02 n¢ 1.BE÷03 n¢
5OE-O_h $.OE-O3r O O.tO Ioo-4+-S 4-Melhylphenol 3.3E+02 r_ 3.4E+03 m 1.8E+O1 _= 1.8E+02
aOE-O_, I._Ealh 1 o.lo =_oi_-i_-_ Vle!hylstyrene (mlxlure) 1.2E+02 _ 5.2E+02 r,¢ 4.2E+01 n_ 6.0E+01 r<
_oE-O1h 7.OE-OZr 1 o.lo t_-a_-t Methyl styrene (alpha) 6.8E+02 ,,t 6.8E+02 ,ll 2.6E+02 n= 4.3E+02
s0Eo_, aee-olI 10.lO '_O_+-O,H Methyl lertbutyl ether (MTBE) 3.1E+03 _ 1.8E÷02 r,,=
1.SEnti t.$E-Olr O 0.tO _lll_r,.l Metolaclor (Dual) 9.8E+03 _ 1.0E+05 m,x 5.5E÷02 _¢ 5.5E+03
Z._E-O21 2._E-OZr 00.lO =lO_-_+l Melribuzin 1.6E+03 rm 1.7E÷04 n¢ 9.1E+01 rm 9.1E+02 m

_.eE,OOh l OE_l _._E,OOr leE-_r 0 0.10 =_S-S Mirex 25E-01 _" 1.1E+00,1 3.7E-03 _ 3.7E-02 ==
20E-031 2.OE+O3r00.IO =_+Ze_+l Molinale 1.3E+02 nc 1.4E+03 tm 7.3E+00 nc 7.3E÷01 r<
5OE-O3h a o.01 7431-1&7.. Molybdenum 3.8E+02 _ 6.5E+03 n_ 1.8E+02 re
t.OE_.th l.OE_th O o._o _o_._ " Monochloramlne 65E÷03 _ 6.8E+04 _= 3.7E+02 _ 3.7E÷03
20E+O3I 2,OE-O3_o o.io _O-Te-S Haled 1.3E+02 _: t.4E+03 m 7.3E*00 _: 7.3E+01 .c
!OE-Oli lee-elf o o.lo l_l_-_-_ Napropamlde 6.5E+03 _ 6.8E+O4 r< 3.7E+02 _ 3.7E+03 n¢
oE_ozI o eel z_4ooz_o Hlckel (soluble salts) 1.5E+03 _ 3.4E+04 _ 7.3E+02 _ 1.3E+02 7.0E+00

"CAL-Modlfled PRG" (PEA,_1_994) 1.5E+.02
a4E.OlI 000I _'= Hickel refinery dust B.OE-O3=
1.7E.OOI O O.O! t_O_-Z=-2 _ickel subsulfide 1.1E+04 +., 4.0E-O3 <_

1.$E+O3x 1.EE=O3r00.lO +e_.a2-+ ....Nilrapydn 9.8E+01 _ 1.0E+03 r_ 5.5E+00 r,= *5.5E+01 _¢
+eE,0_l 00.lO t_t_Z-sr,-_ Hilrate 5.8E+04
lee.at = 0 o.lo loloz-_-I _itric Oxide _ 6.5E+03 _ 1.0E+05 m_ 3.7E+03 r,=
oE-oll 0 o.to l_-_o Hibite ' 6.5E+03 ,-_ 1.0E+05 m,_ 3.7E+03

aOE_5_" 5.TE-OEh00.lO e_-_+4 2-Nitroaniline 3.9E+00 _ 4.1E+01 _= 2.1E-01 n¢ 2.2E+00 _"
o o.+o _o_-2 3-Nilroaniline
0 0.10 tO_Ot_, 4-Nitroan[line

_0E_l ,,._E-o+h t o.to _-_= Nltrobenzene 1.8E+01 r,¢ 9.4E÷01 _= 2.1E+00 _= 3.4E+00 r< 1.0E-0t 7.0E-03
7.oE_h 7.OE-OZ_O O.lo aZ-_l Nllrofuranloln 4.6E+03 n¢ 4.8E+04 _ 2.6E+02 r< 2.6E+03

,.EEiOOh t4E,OOh 00.10 _a_-o Nitrofurazone 3.0E-01 =, 1.3E*00 _ 7.2E-04 ,-, 4.5E-O2
t.OE*OO x 0 O.10 101t02-,14-O Nitrogendioxide
t.OE_)|l I.oE-o|_ 0 0.1o =._-o_-# Nitroguanldlne 6.5E*03 m 6.8E+04 _= 3.7E+02 _ 3.7E+03 m

o o.lo loo.oz._ 4-__Nllr__opho+nol
i 4E+OOI 6.7E-.03_ i<E,OOh _.#E-mI + o.1o _-_-o 2-Nilropropane 7.2E-O4 _ 3.5E÷O1
5.4E+eOI 50E,OOI 'i._.;_0 IZ<-l_= N-Nllrosodi-n-butylamlne 2.2E-02 _ 5.5E-O2 _ 1.2E-03 _ 2.0E-O3
2+E+OO| :2+E+OO, 0 O.t0 llle+_-7 N-Nitrosodielhanolamlne 1.6E-01 _ 6.8E-O1 =. 2.4E-03 _ 2.4E+O2 _,
I+E,o_l +._E,OZi 00.IO t,_-t&+ N-Nilrosodlelhylamlne 3.0E-03 += 1.3E-02 +, 4.5E-05 ¢., 4.5E-O4 =,
+lE,oll +eE,otl O O.IO ozq_+i N-Nilrosodlmelhylamlne 8.7E-03 +, 3.7E-02 r_ 1.4E-O4 =, 1.3E-O3 =,
+_EO_l 4+E+O++ 0 0.10 m-_oo N+Nilrosodlhp_he.n__ylamlne" 9.1E+Ot _, 3.9E÷02 c, 1.4E+OO_. 1.4E+01 = 1.0E+O0 6.0E-O2
7OE*ml t.OE,O¢_ O O.IO _lI-O_-+ _l--l_ii_s_l-n-prop_tlamine 6.3E:02 =, 2.7E-O1 r., 9.6E-04 m 9.6E-O3 t., 5.0E+O5 2.0E-O6
_E,oll =2e,ol+ o o.lo lo'_o_-_o N-Nilroso-N-melhylelhylamlne 2.0E-02 =, 8.7E-O2 _ 3.1E-04 _ 3.1E-O3 r.,

IE,ool 21E,OOi O o.lo 1_.5_-2 H.-Ni_l!osop_y.rrolldlne 2+1E-O1_, 9.1E-0! c,, 3.te-03 =,, 3.2E-O2 c=
o_.o_h _oE.oi, o o.lo _-I m-Nilrotoluene 6.5E+O2 _ 6.6E+O3 _ 3.7E+01 r,= 3.7E+O2 r,,=

+oEo_, l oEo_r O OIO _W_ P-Nilrololueno 6+5E÷02 ,_ 6.8E+03 r_ 3.7E+Ot _ 3.7E+02

O9
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..... , .: ,'.,r_:,[:_ ,,_I,;_:_._..i__;_',_!]_d:_i_!;_ _lt,r_: ,_,&_,.__:_l!_'I ,_;_' _#."_:t. ;_;"J _' _,"":_iL__1_"._,:1'_1__b?.r_(i_'4"ll_a_,'_l','_:I_ _t,_,_::_ i;;11!$t:;i_ti!l"_'_';i!til'_!!t_il¢#!!|;_i_,_i!J&!:_'__'_"1::;_'_,_ 'I,,,,,;,,L;,'',_,,#i., "_
; ' r _ , .... .'"' ' '"'l','t.'. I!q"q__:=:[:'11;i;I #i;/1 # ._ _f;!ri:_,';i _i:, ;,,ht ',!:_r:;:T...1,11;I,I_I_,#lli!_,;_.!t¢,_:(.,fCOHTAMI_IANT. t::!'_',!_:' .,., -,.t... , - • ! .', - _':,II,I_HI:_"H'll":l':J_.':.i!'_ ;:_: _1!_' ,!'.[1';::_'"::_! i1,1_(PRELIMIN_R,11tf-:t-._*:,- - .- .1_,[_]._;_:. . _. :,l .e,:._........ " • i_"_" II]!:'l' L_!'i!]I'_LPl;;"|pRG9) !il:;llt_:_[_!itli!l!i. SOIL"#[ ,I _];ll i_ _:.:! ._'_'1[!i, .[P':. ' ,t i!d .., , .[ ,7,' ". [.: ,! '.; ' . , ,..:'. :,> TOXICITY INFORMATION ' !-'t_l_;'h;h;I,'r;tli'i!,_,i'i_);!:!iJ:_,_l!r/.:k".!'' REMEDIAL: GOALS SCREENING LEVELS
.... - ' ,.... ' :" V _kln '._.":'. '.:'_.=':_'"_r_."'.'t'. ,._ • ....." . - ;;t,;i,. ,_, ..... ,. ' . :;'1'::L ....... _'..... . . ," ..... ,,.;i=,', ..... , __'.,:,,,,_r,,'*.'.'*',". _,,_;l_'i_;;.4:,me'"eo_lo_ou'dW_ _m
8Fo RtDo , , 8rl ';',,._f;;RIOI 'q¢'l O obl. ,_:i ',,,=C../_ Ho_ '',1_;:_""._':'.'I_)F';__'']L:',_;:1,]]_4','.:_,;_i_::_'':'."..:;..-:t:' ' I •_'_ e _Ia _ ee ,,'.l!._'_ilndusldd'".l_i?._=':!,/_b eidN_:#!;[I,_r_l.l=l=pWal_r.',;!_ij'!tl_,_;}_' oAr:to ? i ,_" _{ ".-'__r I_, ':'
m_g_g-o')(mg_._g-d]" ll(mg/kg-d)(mg&_4).:h_C tot ', ;[".:_:_":.:H,'.!=.,_,1;_", r__i: '::'.;:":",:;':!,q4i'.!;F'_!;.':"t!.:_':".r._='.:'v_!''_'_.............. %.,,.r Sol(rw_g):":#,:;'::Soil(m_g)T_P'_!;m::(ug#n*a)_4ttil.r,_;'-;_h:_.(u_l):P4t:_!l.;i!i!i;_:l_'.=!!!(,r_9)n i_:_h!i4.¢!_

4.OE40,.?| 4.oE_o2 r O O.IO 27314-13-2 Nortlurazon
_.oe_0 _.oe-o4r o o.m e_r,o_.= NuStar 4.6E*01 ,_ 4.8E+02 ,-4 2.6E+00 ,_ 2.6E÷01 ,-.¢
?.OE.O]0 ",.oE-o]# o o.t,.. _s_-s_-o Octabromodlpheny!ettmr 2.0E÷02 r< 2.0E÷03 r_ 1.1E÷D1 ,< 1.1E÷02 _ .--
S.OE-02 I 5.OE-02 1' O 0.10 2_llt.-4t-o Oct_hydro-13ST-letranlb'o.-1357- leb'azoclne 01MX) 3.3E+03 ,_ 3.4E÷04 ,_ 1.8E+02 ,_ 1.8E*03
2o_-o_h 2.OE.O_r 00.m _s2.te.o Ociamethylpyrophosphoram{de 1.3E+02 ,< 1.4E.*03 ,_ 7.3E÷00 _ 7.3E-_0| r<
S.OE-OZl S.OE-O:ZrO 0.10 t_o-t_e_-_..OrYzathl 3.3E÷03 _ .... 3.4E+04 ,,c 1.0E-_02,,c 1.8E+03
SOE-O_0 s.o,e4_,, o 040 _,_-:_m-e Oxadlazon 3.3E;"02 ,'< 3.4E+03 _ 1.8E+01 ,_ 1.8E_02

_oE_o_u _.OE-O_t O O4O 4_e_¢o3-'_Oxytluoden -, 2.0E+02 r,c 2,0E_03 r< 1.1E÷01 _ 1.1E'_02
_._-o_l _._E.o_r o o.1o ;,0_,_4_ PaclobuLrazol 8.5E+02 _ 8.9E÷03 r< 4.7E+0| ,-4 4.7E+02 nc
4SE-.O31 4.5E..O3f 0 0.10 4085..14-7 Paraquat 2.9E÷02 r< 3.1E+03 r< 1.6E+01 ,_ 1.6E+02 ,_
eOE_3h e.OE-O3r 00.tO _4a-2 Parathion 3.9E+02 r< 4.1E÷03 nc 2.2E÷0! r< 2.2E÷02 r<
soE.o_h s.oE-o__ o o.to Ht,_t.:_ Pebulate 3.3E+03 ,.< 3.4E+04 ,_ 1.8E÷02 ,_ 1.BE+03 r<
4o_-oz! 4.o_-o__ o o,to 4o4_'-4_._ Pendhnethalln 2.6E*03,_ 2.7E_04 ,_ 1.5E-_02_ 1.5E+03 r,c

t._E_ h _._-O_r 0 0.t0 er4P_-_ P..enlabromo-6-chloro_cyclohexane 1.9E+01__ 8.3E+01 u, 2.9E-0| ,:,, 2.9E+00 _,
:_.OE_U 2.o_.o_, o o.to _s_4-e_-= Pentabromodfphenylether 1.3E+02 _ 1.4E',03 _ 7.3E+00 ,< 7.3E÷0t ,_
_o_ e.oE-o_t o o.m ,_o_.=:_.s Penlachlorobenzeno 5.2E+01 ,-_ 5.5E*02 ,_ 2.gE+00 _ 2.gE-_01 ,-4

ee_ t, _.oE-o:_f,, :_.eE.o_r _.oe.o3r o o._o e:,-e_e Pentachloronltrobenzene . 1.7E+00 _," 7.3E-_00 _ 2.6E-02 _, 2.6E-01 _ ""
_._t = _10E_Z! t.2E'OSr _.o_--o2¢ o o2s _z-ae-s Pentachlorophenol 2.,5E+00 = 7.9E+00 u, 5.6E-02 u, 5.6E-01 c= 3.0E-02 I.OE-O3

soE-o_0 s.o_-o2¢o o.ro s_e4_s_-t Permethrin 3.3E+03 r< 3.4E+04 nc 1.8E+02 nc 1.BE÷03 r<
2.5E.-0l! 2.SE_.Ir 0 0.10 t3_04-83-.4Phenmedlpham ..... 1.6E÷04 r< 1.0E+05 max 9.1E+02 r< 9.1E+03
eo_o_0 e.oe_ r o o.m _o_-_r,-2 Phenol 3.gE÷04 ,_ 1.0E÷05 r,.x 2.2E+03 r< 2.2E÷04 r< 1.0E'_02 5.0E+00
e.OE.O:_I 8.oE.o3f 0 0.1o lO_4S-2 rn-Phenylenedtarnlne 3.9E*02 ,_ 4.1E+03 ,-4 2.2E+01 _ 2.2E÷02 ,_
I.I;E-Olh I.I_E-OIr o o.m _oe-so3 p_.-Phen_.enediamlna 1.2E÷04 ,_ 1.0E÷05 m_ 6.9E÷02 r,c 6.gE÷03 r_
_.o_.os! eoe_osr o o._o ez.s_ Phet_ylmercurlcacelale 5.2E-i-00_ 5.5E+0| _ 2.9[d-01 r,¢ 2.9E÷00 r_

_._E_h _._-0_r o o.m tm43-_ 2-Phenylphenol 2.3E÷02 u, g.BE+02 ,.., 3.5E÷00 _ 3.5E÷01 _,,
2.OE-O4h 2.0E434r 0 0.10 298-02-2 ;Phorate 1.3E+01 ,_ 1.4E+02 ,_ 7.3E-01 r,¢ 7.3E÷00 ,_
zo_-o.'_ .,'.OE-0_r 0 0.10 _32.H-e ' PhosmeJ "' 1.3E÷03 r,¢ 1.4E+04 m 7.3E+01 ,'_ 7.3E'i'02 ,_
_.o_-o_h e.e_-os! o o.to _eo'_s_-_ _hosphine 2.0E÷01 r< 2.0E+02 .¢ 3,1E-01 r< 1.1E'_01 ne

Z.OE-O_n ,v, ,v, _4-_-z Phospl!orlc acid 1.0E+01 ,_ . . ...

_.OE_Sl z.o_-os¢ o o._o .:'_14_o Phosphorus (willie) 7.3E-02
I.OE',O0 h 1.0E*O0 r 0 0.10 100-;114_ _-Phthallcacid 3.7E÷03 ,',¢

=.oEooo_ _.,=E-OZh 00._0 eS4-_0 Phthallcanhyd!!_Je 1.2E÷02
7.OE-O:Z_ T.o_-oz_ o o._o _=teoz-i PIcloram 4.6E#03 ,_ ,t:8E÷04 r_ 2.6E+02 r< 2.6E÷03 r<
_.o_-o_0 _.o_-ozr o o._o _s_-_ Pirlmlphos-melhyl 6.5E+02 _ 6.8E÷03 ,_ 3.7E+01 n¢ 3,7E'*02 ,_

lgE,OOh 7.0E-0eh 8.9E,00r Z.0E-Oer 0 o.ro Polybromlnatedblpheny!s 5.0E-02 =" 2.1E-01 =" 7.6E-04 r.,- 7.6E-03 a,.
u,r,oo! 7m=,oo_ o o.o_ ;_-_-_ Poiychlorinatedbiphenyls (PCBs)' 6.6E-02"_," 3.4E-01 u," B.7E-04 e,. 8.7E-03 =,"

/.oE-os! Z,0E-O,_r O 0.08 12_14-tl-2 ArodorlOlB(seePCBsf_cencerendpoln!] 4.gE+00 _ 6.5E+01 n¢ 2.6E-01 r,,= 2.6E_00

2.OE-OSl 2.OE-OSr 0 _.e_,110_I-8_-1 Arod_1,254{leePCBsforcancerendpolnl) 1,4E+00 ne 1,9E+01 r_ 7,3E-02 n¢ . 7,3E-0! r_ ,
o.to Poiynuclear aromatic hydrocarbons(PAIls)

e.OE-O_0 e.o_=, _ o._o e_-_.o Acen_phthene 1.1E÷02 ,,_ 1.1E*02 ,,,! 2.2E÷02 r< 3.7E÷02 r< 5.7E÷02 2,gE÷Ol
s.oE-o_0 _.oe-o_r I o.m _o4_.T.... Anthracene 5._E+O0 ,,,t 5.7E÷00 ,,t :1.1E+03 _< 1.8E+03 r_ 1.2E'_04 5.gE÷02

7._.o_n "/.3e-Olr o o.m r_-ss-3 Benz[a]anthracene 6.1E-01 _= 2.6E+00 ¢,, 9.2F_-03= 9.2E-02 _, 2.0E+00 B.0E-02
_._E-O_, 7._<,t, o 0.to 2os-tm-_ Benzo[b]fluoranthene 6.1E-01 a, 2.6E÷00 u, 9.2E-03 ,_, 9.2E-02 _ 5.0E÷00 2.0E-0
_._e-o_r, _._-o_t o o.to _r._-o Benz_olkJf/uoranlhene 6.1E+00 _, 2.6E+01 _, 9.2E-02 u, 9.2E-01 ,.-- 4.9E*01 2.0E_00

"CAL-Modlfled PRG" (PEA, 1994) 6.1E.-01
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• : _' .... _ .: __.i _,ii _: _[._::;:".=.;*=_:="'.;i];;_'_i__=i .... _ ' i, -" ' _ ': "- _ J " '_ ",_-"_;_'_t_,:;',_."'J_,_;_:h _ _=_"_ _'_"_'"_-._!.':_:_;_t"_=ii_.'i,_;

I/(mg&g_f) (mg/l_g-d) . ' t/(mg/_g<l)"(mg/l<g-d)_,l;_. O ilollJ '_]_l_]_'_i__!.','i,_;_;_].!;_,!i_l',:;_;i!_;,l',:_i_i_i_;,!'i!;r.,!;i_!_:l_'_!,_!l};,ii_;'__f_J!,r:l:'.;!=_'[";'_:,_:_:.!1:;..i:_i'::_. _'_.:_"__i "_"*!!.! _c_l (mg/kg) 'i,"}],tF'iti__̀ Boll (rag&g)=.',"-_;i','.t:_ (ug/m*3) _;_:P!'[!I;{_ _ (u@) !=_k;_;_,;__Q'_:_'..11_;'(n_g I p, s,_,'_;_,q-T (m_l<@)_-_1.
PAHs continued

7._E*OO= Z._.oO_ O O.t0 _Z-a Benzo[a]pyrene 6.1E-02 c= 2.6E-01 _ 9.2E-04 c= 9.2E-03 c= 8.0E+00 4.0E-01
"CAL-Modlfled PRG" (PEA_ 1994) 1.5E-O3

7._E-O_n 7._-O_ O O._0 21S_-_ Chrysene "' ' 7.2E+00 ,.t 7.2E+00 ,,_ 9.2E-01 c4 9'.2E_-00r.= 1.6E+02" 8.0E+00
"CAL-Modll']ed PRG" (PEA, 1994) 6.1E+00

_._ooon _._E,oof O o._0 _3-:r.o-3 Dibenz[ah]anthracene 6.1E-02 c= 2.6E-01 _ 9.2E-04 c=.... 9.2E-O3 c,, 2.0E+00 B.0E-02
oE-o_= 4.0E-O__ O O.tO 2o_4-O Fluoranthene 2.6E+03 _ 2.7E÷04 _= 1'.5E+0;2n= 1.5E+O3 n¢ 4.3E+03 2.1E+02

_OE-O_J 4o_-o_ t O.lO _-7_-z Fluorene. 9.0E+01 ,e_ 9.OE+01 =,t 1.5E+02 nc 2.4E+02 nc 5.6E+02 2.8E+01
7._.o=n _._E-o_r o O.lO _._-_.s !ndeno[l.,.2,3-cd]pyrene ... 6_1E-01 c= 2.6E+00 c= 9.2E.-03 c= 9.2E-02 c.= 1.4E+01 7.0E-01

4OE_D2 n 40E-O2t t O._O=1-20-_ Naphthalene 2.:4E+02 ,1 2.4E+02 =,¢ 1.5E+02 _ 2.4E+O2 r,,= 8.4F-'+01 4.0E*00
_o_-oz= _.o_-o2_ = o._o _z_oo_o Pyrene t.OE+02 ,,= 1.0E÷02 ,,_ 1.1E*02 r_ 1.8E+02 n,= 4.2E+03 2.1E+02

1.5E-O1| I_.OE..O]i 1.5E-O!_ =.OE-O_ .O.O._O077_T-_ Prochloraz . .. 3.0E+00 r.,. !_3E+01 == 4.5E-02 ca 3,3E÷02 c=
_oE-o_h e.oE-o_r o o._o 2_-:_-0 Profluralin 3.9E+02 _ 4.1E+03 _= 2.2E+01 n¢ 2.2E+02 ,c
1.5E_2= l.SE..O2r O 0._0 _=_O-_O Prometon 9.8E*02 _ 1.0E+04 _< 5.5E÷01 _ 5.5E+02 r<
40E-O3i 4eEl)3r O O.tO 7_a_-_ Prometryn 2.6E+02 r_ 2.7E+03 _ 1.5E+01 m 1.5E÷02 n¢
_.SE-OZ_ _.SE-0_ O O.tO 2_SO-_SI."Pronamide 4'.9E÷03 _ 5.iE+0_1 n¢ ' 2'.7E+02 n= 2.7E÷03 nc
1.3E.O21 t.3E-O2r O O.tO _e=a-_-Z" Propachlof 8.5E_02 n_ 8.9E+03 ,c 4.7E+01 _ 4.7E+02
_o_o_= '_oE,0_ o 0._o 7o_._-_ Propanil 3.3E+02 r,= 3.4E+03 _ 1.8E+01 _ 1.8E+O2 r_

.. 2OE-O=_ =.OE-OZ_O O._O_2-=_,-a, Propargile 1.3E÷03 nc 1.4E÷04 nc 7.3E÷01 r_ 7.3E÷02 n¢
;.oE_ = zoE.o__ o o._o _o_._-7 Propargylalcohol . 1.3E*02 r_ 1.4E+03 _c 7.3E+00 n¢ 7.3E+01 n,=
=.OE-O_= _OE,OZ_ O O.=O_-_O-Z Propazine 1.3E+03 n¢ 1_4E+04 ._. 7_3E÷01 nc 7_3E+O2n_
ZOE-O_= 2o_.o=_ O 0.tO t=_-4=-= Propham ' i'.3E+03 r< 1.4E+04 _= 7.3E+01 i_ 7.3E+02 nc
1.3E-O2| 1.3E-O2r O O.tO oozo_-_O.tProplconazole 8.5E+02 r,= 8.9E+03 _ 4.7E+01 r,¢ 4.7E+02 r<
=oEoolh 2.oe*O__ O O.IO S_-_S-a Propyleneg!ycol 1.0E+05 m=_.. 1.0E+05 _=x 7.3E+O4 n¢ _7.3E÷05
_.OE-Oth ZOE-O_t o O.to _!_-a_= Propylene glycol,monoethylether ,i.'.6E+O4_ 1.0E+05 m=_ 2'.6E+03 _ 2.6E÷04 n¢
7OE.Olh 5.7E-O11 O O.IO 107._o-2 Propylene glycol, monomelhyl ether 4.6E*04 r_ 1.0E*05 m=_ 2.1E+03 n_ 2.6E+04 _c

24E_11 eeE-O3r !.3E_21 8(_E_)31 I O.10 75-f>_-0 Pro[_yle.ne.oxide , 5.2E-01 _ 2.2E-01
_._-o_= z_E-o_t o o.10 al_s-;,7-_"' Pursuit 1.6E÷04 _ 1.0E+05 m=_ 9.1E+O2 '.n¢ 9.1E+O3 nc
_._E-O_i Z_E-O2_ O O.tO _la_-S_-t Pyddn 1.6E+03 r< 1.7E+04 r_ 9.1E+01 r< 9.1E+O2 r<

. . , t..OE-O_ 1.0E-O_ o o._o 11o._-_ Pyrldine 6.5E÷01 n= 6.8E+02 nc 3.7E+00 _< 3.7E÷01 n_
=.oE_I _.OE_t O O._O t_s_<_._-aQuinall_hos 3.3E+01 nc 3.4E÷02 nc 1.8E+00 n= 1.8E+01 n,=

t.2E,Oth t.2EoOI_ O O._0 =I-_=-S Qulnollne 3.7E-O2 c= 1.6E-01 =_ 5.6E-04 _ 5.6E-03 c=
l.lE-OtI 3OE-O3! 1.1E.O1_ _OE-O'_ O O.10 1_1-a2-,I RDX (Cyclonlte} 4.0E+O0 _" 1.7E+01 = 6.1E-02 r= 6.1E--01 c,,

3.0E_21 3OE-O2r 0 O.10 10453-86--8Resmelhrin 210E÷03 r,= 2.0E÷04 t_ 1,1E+02 _ 1.1E+03 nc
_oE-oz_ _.OE-OZ_0 o._0 _._-_ Ronnel 3.3E+03 n= 3.4E+04 n= 1.8E÷02 nc 1.BE+03 n¢
4OE-O31 40E_T3r 0 o.to a_-7=-_ Rotenone 2.6E+02 r,¢ 2.7E÷03 ,c 1.5E+01 r,= 1.5E÷O2 n¢
2.5E_2! 2.5E_21 . O O.tO 7aSZ"_SO Savoy .... 1:6E_÷03n¢ 1.7E+O'1_= 9:1E+Oi n= 9.1E+02 n_

S.OE-O_= o-_o 77_oo-a SelenlousAcid 3.3E+02 n_ 3.4E+03 r,= 1.BE+02
_oE.o_l 0 o.o'[-TtaZ-4_-Z Selenium 3.8E+02 _ B.5E+03 _ 1.8E+02 n¢ 5.0E÷00 3.0E-01
SOE,Oah o o._o s._o-to:4 Selenourea 3.3E+02 r,c 3.4E+03 _= 1.8E+O2 n¢
eoE.o_= =.OEO_r O 0.=0 7_ost-eo-=Selhoxydim 5.9E+O3 n_ 6.1E+O4 n= 3.3E+O2 n= 3.3E÷03 n=

so_.o_= , o o.o_ 7,o-_.4 Silver and compounds 3.8E+02 _ 8.5E+03 _ 1.8E+02 ._ 3.4E+01 2.0E÷O0
t.2E-Oth 50E_3! l-2EOtt =OE-O_t O O._0 tZ2-_4-= Simazine "3.7E÷00 =, 116E÷01 c,,, 5.6E-02 c= 5.6E-O:1'c= '

4.eEl= 4.o_=, .o o._o 2_-_4 Sodium azlde 2.6E÷02 ,,= 2.7E+03 _ 1.5E+01 _< 1.5E÷02 r<
_E_t _ _OE.OZ_ _._EO_t _O_OZ_ O 0._o 140-la.SSodiumdlethylditl_locarbamale 1.6E÷00 ,-- 7_1E+00 _ 2.5E-02 c= 2.5E-O1 ==

=o_= _o_-os_ o o.to e2._a Sodluml]uoroacetate - 1.3E+00,= 1.4E+01 _ 7.3E-02 _ 7.3E-01 r,=
_. IOE._ h t0_O_f O 0._0 _t_-2_-a Sodlum metavanadate 6.5E+01 _< 6.8E+02 r,¢ 3.7E+00 _ 3.7E+01 ,_

011



__ ' K.y: I_IRI._ h-HEAST n=NCEA ]¢,,1/_TltDRAV_N t,,ROUTE EXTRAPOLATION ¢Jt-CANCER PRQ nc_-I'IO_ICAHCER PRO smt_SOIL SATURATION m_u_'_CEILI_G LIMIT _twhere: nc.,c IOOX ca) -(wharf: nc _ |0X ca)

', :| .... t,_.;v..;;._,,":.._;f,[:[_'_i _:_,:;"'._,';_',_:_"_,_i"!'t_i_._,_,I,l,_'_ :..... ,,..' ":,_ ',,_ ' ' _ ,_F .... _ ............. ,_ r_,!_-_]-,__,,,.,_;_,__|__, _._:_i_._;=_it__:_;*_ :_-::_,

' . 'i' TOXICITY INFORMATION '_,"._!.',l_'_.tr.!i, _._!;:1...Il'l!_i',,_:._',l!'/!,.!"l.f¢,,_i_l$[_',:_F,,!,,,._:_._1_,_'.Co NTA MIHANT.'_"!'r:'!'"r_.1_.,,,.._._i_t!]_?',_'___!'_P RELIMINAR¥ REMEDI^ U GOALS (PRGs)_l;It_l'"i_'i_iIi,_:tS0 IE'SCREENING LEVELS | "

OFU', t_.sl_/ " " " Of" "'"* 'f'.lUI _._;.Jqi_V OO_ _'! !_''' u_u- I _3"_:_ ...... ; .... '" "'' "' ': "3"_* """ t'¢" r_,eSu_f'luS* '_ :_'_ • InOUgffIBI .:_. t, p433OI(_r PJr_,l,i;H'.li'l/apweter;J:,p,l:;..it;i _,i ;f_UAr20 'l:,..,-_,,l_CoAFfii;,l!;'if,t,{I
'm tk -d m & -d .' 11(tug,g-d)(mg.'_)/;P''!C...................................sos_'l'i_!'_" . .l.'__ 'Ii;:,l"__'_'::_'.: _.,i_'_' ' ' '';_'`'_ [ ._'.'v.,.". ".,.; '.._:......'." .':_,.:,::::,'l':Sot..._._.._m/I_)':'i,"_i']II_..... Soll._._g)n& '=:"_.'_l'...... _(ug_m__/m^3_'_!'_:_{;t_''_:,,.,.:'_.._u,I) .............._"_:!il'_'._!,:_"'.i_=:_....Lmmmmmmmmm_)"....'I''lr'_.....I" ':r,',(rn_[l'_ "

e.o_t o o.ot 744o-=4-_ Strontium,stable 4.6E+04 _ 1.0E-_05r.,_ 2.2E_04
_.o_-o__ _.o_ r o o._o sT-=_-_ Strychnine 2.OE+01 r_ 2.0E_02 ,_ 1.1E+00 _ 1.1E÷01 r_
Z.OE-Otl 2.ge-oal t O.SO_OO_.S S_t__ene 6.8E÷02 ,.t 6.0E+02 -t 1.1E÷03 nc 1.6E÷O3 nc 4.0E÷00 2.0E-01
_._-oz_ _.e_.o_ro o,_o ee_r_-_.o Systhane 1;6E+03 _c 1.7E+04 r_ 9.1E+01 r_ 9.1E+02

1.5E,05h I.SE,O5h 00.O_ _',_ot-_ 2,3,7,8-TCDD (dioxin) 3.8E-06 = 2.4E-O5 ca 4.SE-OB_ 4.5E-07 t..,
_.oE-oz= 7.OE-O_r 0 0._0 _o_4-_-_ rebuthturon 4.6E+03 _= 4.8E+04 r_ 2.6E+02 r< 2.6E+03 nc
;_.OE-OZh ;Z.OE-OZr o o.to s_e_-_.-e Temephos 1.3E+03 nc 1.4E+04 n,= 7.3E+01 _ 7.3E+02
1.3E_T2I 1.3E-O2r 0 O.t0 $9o2oSt-2 Te_bacil 8.5E+02 r,¢ 8.9E+03 r< 4.7E+01 r_ 4.7E÷02 r<
Z._E-OSh _._E-O_r O 0._0 _OZ_-;'_._ Tezbufos 1.6E+O0r,: 1.7E+01 r< 9.1E-02 ne 9.1E-01 r_
t.OE-O_l t.O_-O_r o 0.Io e_-r,o-o Te[butryn 6.5E+01 n,= 6.8E+02 r_ 3.7E+00 _ 3.7E+O1 r,¢
so_-O_l s.oE-o_r o o.to _._-_ 1,2,4,5-Telrachlorobenzene 2.0E÷01 _ 2.0E+02 _ 1.1E+00 r< 1,tE+01 ,,_

_.eE-o__ a.OE-OZt _e_-o_t S.OE-O'Zr t 0._0 e3o-_ _l_l_2-Tetrachloroethane 2 4._._E.+O0_, 5.4E÷00. 2.6E-01 r_ 4.3E-01 -
2OE-O_ =.OS-Ot= t O.tO _-:_S t,l,2,2-Tetrachloroethane 4.5E-01 = 1.1E+00 _ 3.3E-02 ,=, 5.5E-02 = 3.0E-03 2.0E-04
_.2E-OZn I.OE-OZ! 2.0E-O3n f.OE-O2r f O.tO _Z-_ Tetrachloroelhylene (PCE) 5.4E÷00 _, 1.7E+01 _= 3.3E+00, 1.1E+00 _ 6.0E-02 3.0E-03

"CAL-Modlfied PRG" (PEA, 1994) .. 3.2E-01
:LoE-o_ , _.OE-O:Z_0 0._0 _e-o_-:Z 2,3,4,6-Tetrachlorophenol 2.0E+03 r,¢ 2.0E+04 _= 1.1E+02 r_ 1.1E+O3 _

2oE,olh :_.oE.Otr 0 0.1o _21_-_r_t p,a,a,a-Tetrachlorotoluene 2.2E-02 _ 9,5E-02 -- 3.4E-04 ,_ 3.4E-03.

_.,_E-ozh "_.OE-OZt _.,_E-OZr _.OE-O=r o O.tO _t-t_.S Tet[achlorovlnphos 1.9E÷01 _ 7.9E+01 _ 2.8E-01 = 2.8E+00 _,
s.oE.o4_ _.o_.o,tr 0 o.to_-2,_-_ Fetraelhyldilhlopyrophosphale 3.3E÷01 r< 3.4E+02 r,= 1.8E÷00 r< 1.8E+01 nc
Z.eE-OSh 0 0.0_ _4._:Z-S ThallicOXide 5.4E+00 _ 1.2E+02 ,_ 2.6E+00 n¢
_.oE-OSl o o.ot s_._i Thalliumace(a(e 6:gE+O0 n,: 1.5E+02 r< 3.3E+00 r< 7.0E-01 4.0E-01
e.o_-ost o o.ot es_-z:_ Thallium carbonate 6.1E+00 _ 1.4E+02 r< 2.gE+O0 _ 7.(]E-01 4.0E-Of
O.OE_OSI o 0.0_ _ot-_-o 1_halliumchlodde 6.1E+00 _ 1.4E+02 ,_ , 2.gE+O0 _ 7.0E-Of 4.0E-O1
_OE-OSt o o.ol _o=o2--4s-!Thallium nitrate 6.9E+00 r< 1.5E+02 n¢ 3.3E+00 n_ 7.(]E-01 4.0E-01

o.os-osx o o.ot t_o_-s_-o Thallium selenite 6.9E+00 _ 1.5E÷02 r< ;' 3.3E÷00 r< 7.t)E-01 4.0E-01
e.o_.os, o o.o_ _ Thallium sulfate 6.1E+00 .e 1.4E+02 r_ ,.!'_ 2.9E+00 _ 7.0E-01 4.0E-01
_.OE.O;_t t.oE.O2r o 0._o :z_z,_-Tt-_ l hlobencarb 6.5E+02 _< 6.8E÷03 r< 3.7E÷01 r< 3.7E+02
3.0E-02_ 3.0E-02f 0 0.10 301_-24-5 Z-(Thlocyonomeff_yfO'do).benzotldaz.o,lo_ICMTB) 2,0E+03 nc 2.0E+04 r_ I,IE+02 r,e 1.IE_03 r_
:_.oE-o_ _.o_-o_r o o._o s_-t_ Thlofanox 2.0E÷01 _ 2.0E+02 r< 1.1E+00 nc 1,1E+OI
e.OE-O'Zt e.OE-.OZr 0 0._0 =_r,e4-os-_ Th op.!_anate-methyl 5.2E÷03 _ 5.5E÷04 _ 2.9E+02 m 2.9E÷03 r,c
,,.o_.o_ s.oE-o._r 0 0._o _sZ._e Thiram 3.3E+02 r< 3,4E+03 _ 1.8E+01 r< 1.8E_02 r<
I_.OE-OI h 0 0.011 rJm Tin (lnorgnnlc, oee blbut-flt.ln oxide for o_enlc tin) 4.6E+04 r_ 1.0E÷05 m_ 2.2E+04
2,0E-Of! 1.1E-Olh r O.tO _o_-0_-_ Toluene 7.9E+02 _ 8,8E÷02 =.t 4.0E+02 r< 7.2E+02 r< 1.2E+Of 6.0E-01

:r_E,OOh _;_,oOr 0 0._0 =S._' Toluene-2o4-diamine 1.4E-01 ¢.,, 6.0E-01 u_ 2.1E-03 ca 2.1E--02
e.o_-oth e.o_-otr o o._o _._7o_s Toluene-2,5-dlamine 3.9E+04 _ 1.0E+05 r,,,x 2.2E+03 r< 2.2E+04 nc
2.oE-Oth 2.0E-Oft 0 0.10 e_-_o-s Toluene-2,6.-diamlne 1.3E+04 t_ 1,0E+05 mu 7.3E+02 _¢ 7.3E+03 r_

t._-o_t _._E.Ot_:. o o.so ro_o p-Toluldine 2.3E+00 _ 1.0E+01 u, 3.5E-02 u, 3.SE-OI
_.t_.oo, _._.oo_ o o._o eoo_._ Tox.phene 4.0E-01 _._ 1.7E÷00 e. 6.0E-03 _ 6.1E-02 _ 3.!/E-_O! 2.0E+O0

7.5E-O31 7.SE-Oar O.n.to e_s4_-_s-eTralomethrln 4.9E+02 r< 5.1E÷03 _ 2,7E÷01 nc 2,7E+02 r<
_._E_t r._E.ozr o o,_o _o_z.s Trtallate .8.5E+02 _ B.9E+03 _ 4.7E÷01 r< 4.7E+02 r,¢
_.oE-o:zt t.o_-ozr o_ o.ro _(_r-_ iTrlasuifuron 6.5E÷02 _ 6.8E÷03 .¢ 3.7E÷01 r,e 3.7E÷02 r<

SOE.O_t S.OE-O'_r00, tO otr,-r,_s _l_2_4-Tdbromob.enzenE_e" 3.3E-_02 _ 3,4E÷03 .¢ 1.8E÷01 _c 1.8E-_02
_o_.o_! _.oe-osr o o.m r,o-_s-o Tribulyltin oxide (TBTO) 2.0E÷O0 r,¢ 2,0E÷01 _ 1.1E-Of r< 1.1E+00 r,c

_,_,o:_ =.,mo_r o o.to e_4-_z-s 12,4,6-Tdchloroanlllne 1.3E÷01 . 5.6E+01 ca 2.0E-01 _ 2.0E÷O0 ¢,,
_._E-o_h _._-O_r 0 O._O_3_-r,o-= 2_6-T[!chloroaniline hydrochlorlde 1.5E+01 = 6.6E+01 _, 2.3E-01 =, 2.3E+00 =

_.o_o:_ _._E_Zh _ e,_o t_o_.f _l,2,4-Trichforobenzene 5.7E+02 _ 5.5E÷03 ,,_ 2.1E÷02 _ 1.9E÷02 r_ 5.0E_O0 3.0E-01
3.SE-02n 2.9E-01x I o.to Tt-ss-e l_l_l-,TrlchloroeU!ane 1,2E÷03 r< 3.0E÷03 ,,_ 1.0E÷03 r< 7.9E+02 r< 2.0E+O0 1.0E-01

( •?
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K_..oy_ I-IRIS h.IIEXST n=HCEA x=V_4TIIDRAWN P.ROUTE EXTRAPOLATION ¢a-CAHCER PRO nc=NOfICANCER PRO sol=SOIL SAltJRATION msx=CEIUNG LIMIT ._wh=r=: nc < tIX_X c-=.L_whim: no • IOX c=.).

, . I .... _,-, o _-_•_ .., _ ,._ _. _. _ I_ _ • . . I •
........ ,:' '_'I',_ .,,_;1':,.,I,i,_,: _._..._ ,, _._:.;.:_. ....... .,., .._:..,...._ ,._, i.._. • .. . ........ ,,. ........ . .:_.; _ , ,,_,:,.,_._....... _......

' ' ' TOXIC TY HFORMATION i.,; ',_:=,1:3',' ._i ,_:_J,_! _:":'., ._'__. ....CONTAM NANT., " _' _' ." I t..._h,,,,,,,'PREL M NARY REMED AL GOALS (PRGs) _"i'"';'::,'}:SOIL SCREEN NG LEVELS

SFo R_o ' SF ;"'::"::' RE) " -'I O ab._ ' _. CASNo "" " ', , " '. ", :; .,:'" ,:'. ,,! ;: . ':: ,:..' ,::.. ' , Rc_(lenlJa m:.: :_:: Indu=tdal ,}!':l.'_.:;;A_nblInl_r _, l!.i;'[npVqalc( ;_ ;._;.t_;:;t,,DAF20,::_L_J,;b ,,, DAFI_.? _ -

11.__Q._.d) (,'ng/k_-d) " ll(mg/I,.g-d) (rag&g-d)_:,'C Ioll_ I"i;'I:i" _:.'.I.r;:''1'_ ........ _ "' : : ",:" ! ,"" ' ". ' ! _":'I..'sou(mg_.t_)_;:i", Soil(me_g)!'i,.;q_:,(u_tm"3).i::!!::'.ii.(l;_._.LEe4):_';_;r'!_;__'_:_;!¢"_(m_el _"_'_,_!!:_;.'(,r,_)_,"!_,
S.ZE-O_, 4OE-O_ SOE-O_I 4.0E-O'er _ o._0 7e-OO-S 1,2-Tdchloroelhane 6.5E-O1 _ 1.6E+O0 _ 1.2E-01 c= 2.BE-01 ,:= 2.0E-O2 9.0E-04
t.IE_)2n OOE_)3n OoE-O'_nO.OE-O3t $ O.tO 7_Ot-O ichloroelhylene (TCE). 3.2E+00 c,. 7.0E+O0 _" 1.1E+00 _" t.6E+O0 _- 6.0E-02 3.0E-O3

_oE.O=l 2OE_, _ OtO _e_ ichlorolluoromelhane 3.8E+02 _ 1._E+03 _ 7.3E+02 n¢ 1.3E+O3 n_
1.OE¢1I 1.oE-Olr 00.tO =S-e_ 4,5:'rfichlorophenoI 6.5E+03 r< 6_E+04 r,= 3.7E+02 n_ 3.7E_'03 r_ 2.7E+02 1.4E+0_

1.tE-OZl I.IE_T21 00.tO _e-oe-2 2,4,6-Tdchlorophenol 4.0E+O1 _ 1.?E+02 _ 6.2E-01 _ 6.1E+00 == 2.0E-O1 8.0E-03
IOE.O21 t.OE_2r O O._O_Te-s 4,5-TrichlorohP__h_no_9__acelicAcid 6.5E+02 _ 6._E+03 _=.... 3..7E+01 _ 3.7E+02 r<
_o_ = _.oE-o__ o o.to _-Tz-t 2-(2,4,5-Tdchlorophenoxy) propionic acid - 5.2E*02 _ 5._5E',03_ 2.9E+01 _ 2.9E+O2
5eEl)3& 50E_)3r t OJO s=e-_-e 1,1,2-Tdchloropropane 1.5E+01 r,= 5.0E+01 r< 1.8E+01 n= 3.13E+01r<

_o_,ooh aoE-O_l 7o_,oo_ S0E-O_ _ O_0 _t_4 .... 2,3-Tdchlm'0W__opane 1.4E-03 c,, 3,1E-03 ca 9.6E-04 _ 1.6E-03
_OE-O_, _.OE-O_ t O._O_e-_-s 2,3-Trichloropropene 1.1E_01 r_ 3._E*01 _ 1:8i=+01 _= 3.()E+O1
'tOE,Oil II._E*OOh_ O.tO _-t_-t 1,2-Tdchoro-1,2,2-1rifluoroelhane:. 5.6E+03 ,== 5._E+03 ,o= 3.1E+04 _ 5.9E+O4
3OE-O3| 3OE_)3t O O._O_S-O_2 idiphane 2.0E+02 _ 2.0E+03 r_ 1.1E+01 _ 1.1E+02 n_ .........
_OE-O_, 20E-O_ t O._0 _=_-_-= iethylamine ! 2.31_+01r< 8._1E+01_= 7::3E+00_ i:2E+01 r<

?.7E-O31 7.5E4)31 7.?E-O3r 7.5E_3r 0 010 15t12-(_-8 illuralin , 5.8E_01 _- 2.15E+02_," B.7E-0i _" 8.7E+00 ="
'LTE-O2h 3.7E-O21' O Or0 S_Z-_ Imelhyl phosphate 1.2E+01 _ 5._E+01 ,_ 1.BE-0I _ 1.BE+O0

soE-os_ S.OE-OS_O O.m _ ],5-Trinitrobenzene :.' 3.3E+00 _< 3.4E+O1 r< 1.BE-01 _ 1.BE+O0ne
to_oz h _OE-O_ O O._o 4_-.tr_." initrophenylmethylnlb'amine 6.5E+02 nc 6.1_E+03_ 3.7E+01 _ 3.7E+O2 r_

30E_)21 5OE-O41 3OE_)2r 50E-O4! O O_O t_S-_-}' . _,6-Tdnitrotolue.ne ; 1.5E-_O! t.,,- 6.4E+01 _:,- 2.2E-01 c,,- 2.2E+00 c.,,- .....
OE-O_l o oo_ T4_OOH ani_m (solublesails)

_.Oe-O_h 0 o0_ _4_-_ mad°urn 5.4E_02 _ 1.2E_04 r_ 2.6E-_O2_ 6.OE+O3 3.0E_O2
_OEO_l o oo! _4o_.; !_nad!L_ml)enloxlde 6.9E_O2 _= i.5E_O4 ,c 3.3E+O2 _ 6.0E_O3 3.OE-_02
_OE.OZ, o no= _o=-7o-_ mad°urnsulfale 1.5E_03 r_ 3.4E+04 r< 7.3E+02 _ 6.0E+03 3.0E+02
iOE#3]l iOE.G]I O O.10 10:Z=7_'-7 _mam 6.5E._Ot _,; 6.BE_02 r_ 3.7E-_00 _ 3.7E+O1
_sr-ozl zs_.ozr o o_o _o4_-_4-_ _clozolin 1.6E_O3 _ 1.7E+04 _ 9.1E+01 _ _ 9.1E+02 r_
toE,ooh _.z_:_):zl _ o._o to_os-4 nyl acetale 7.8E+02 _ 2.6E+03 _ 2.1E+02 r_ 4.1E+02 r< 1.7E+02 B.OE+O0

_._eot_ _ec.o_, _E-O_, m.=e_I t o.m e_eo_ nylbromlde(bromoothono) 1.9E-O1 =_" 4.1E-01 _," 6.1E-O2 _," 1.0E-O1 _"

t_,oo h _o_.o__ t o._o _so;-._ _.yl__q.ch.loride.__.__.__.__.__ 1.6E-O2 _,, 3.5E-O2 _, 2.2E-O2 c= 2.0E-O2 r_ !.0E-02 7.0E.O4
3OE_41 30E-O4r 00to a_-a_-_ a_fadn 2.0E+O1 _ 2.0E+02 r< 1.1E+00 _ 1.1E+01 r_
_Oe,Oo_ =OE-O__ _ o._o _o_-_-_ Xylene 3.2E_02 ,,_ 3.2E+02 ,,t 7.3E+02 n¢ 1.4E+03 r< 2.1E_02 1.0E+01
zoe,ooI _OEo_• _ o to es-_z-e (y!_ene 3.2E+02 ,,¢ 3.2E+02 ,,t 7.3Ee02 _ 1.4E+03 r< i 1.9E_O2 9.0E+00

t oJo loe_z-_ (ylene 3.2E+02 =,t 3.2E+02 ,= 2.0E+02 I:OE_Ot
2.OE°OOI 2.OE-OIx _ O.tO _=_O-20-_ Kllene (mixed) 3.2E+02 ,=_ 3.2E+02 ,t 7.3E+02 r_ 1.4E+O3 _ 2.OE+02 1.0E+O1
3oE_tl o eel 744o_.o ]C 2.3E+04 _ 1.0E+05 _, 1.1E+04 _ 1:2E+04 6.2E+O2
_OE_ o oo_ _14-a.4-7!Zinc phosphide 2.3E+01 _ 5.1E+02 r_ 1.1E+01 n¢
_o_.oZl SOE_Z_ o o._o _Z_22-e_-7Zlneb 3.3E+03 _ 3.4E+04 p= 1..8.E+02_ 1.8E+03 nc
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MEMORANDUM

TO: Ken Smith, Chief

Office of Military Facilities

V'/A: Richard A. Backer, Ph.D., DABT, Chief_/-_ _---'-_

Human and Ecological Risk Section (HE._)
Office of Scientific Affairs (OSA)

 .ichae!Wade,Ph.D.,
Senior Toxicologist, HE_S

Laura Va!oppi, M.S., _ n) {_// _A <

Associate Toxicologist, h_RS b jr'-v_.-_._/[/.__ _/__

John P. Christophe,,_ Ph.D., DABT,_(__J//_

Staff Toxicologist, HERS _ -- ' - _-- " [" " -

DATE: October 2B, 1994
\

SUBYECT: ._ECOM/_NDED OUTLINE FOR USING U. S.
ENVIRONME._NTAL PROTECTION AGENCY REGION IX

PRELIMINARY RE_DIATION GOALS IN SCREENING

___,. RISK ASSESSMENTS AT MILIT_/%Y FACILITIES

Outcome: 02 PCA: 14765 Site: 914600-45

BACKGROUND

_n_hony Landis of Office of Military Facilities (OHF)

requested that Office of Scientific Affairs (OSA) provide
guidance on the use of Preliminary Remediation Goals (PRGs)

published by U. S. Environmental Pro tacky (EPA), Region
IX for the purpose of screening sites or priorltlz--ZTng sites for
remedial action at military facilities. This request is a

follow-up to our memorandum to you of August 26, 1994, in which
Human and Ecolocical Risk Assessment Section (M_RS) outlined

three acceptable approaches to performing risk assessment at open

military facilities. ""

HERS continues to recommend that the Preliminary

Endange__ent Assessment (PEA) Guidance Manual (Department of
Toxic S'_stances Control '(DTSC), 1994) be used to screen sites

for "no further action", based upon the potential for adverse
effects on human health and the enviror_ent. We understand that

military facilities in California have expressed interest in

#'%
e
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Using U. S. EPA Region IX PRGs. In the past, HERS has expressed

concern that the U. S. EPA Region IX PRGs omit important exposure
pathways and other components specified in the PEA. Thus, we

have often stated that PRGs were not appropriate for screening
sites.

U. S. EPA Region IX published new PRGs on August !, 1994
which differ from earlier versions. The August i, 1994 PRGs from

U. S. EPA Region IX were modified to consider more pathways and

factors. The derivation of the "Soil PRGs" shown in the Auqust
I, 1994 list from U. S. EPA Region IX now more clcse!y confo__ms
to the PEA process. As explained below in SQction C, "Cal

Modified" PRGs" are provided for six chemicals in the August !
PRG list which differ by more than four fold from values

calculated using the PEA process. Nevertheless, using this most

recen_ August I list of PRGs requires a complete guidance
context, such as that provided in the PEA.

In our previous memorandum to you of August 26, 1994, HERS

outlined three aczeptab_ie approaches to performin G risk

assessment at open and closing military facilities: G

!. Use the 1994 PLA process;

L_ 2. Use the August i, 1994 PRGs from U. S. EPA Region IX

(or subsequen_ lists), provided a protocol is submitted

and accepted specifying how these PRGs are to be used;
or

3. Perform a complete mu!tipathway risk assessment using
DTSC and U. S. EPA guidance for risk assessment.

The purpose of this memorandum is to provide OMF with a
framework of important elements to be included in the protocol

for N.umber 2 above. What we provide below is largely the logic
of the PEA process to supplement the August I, 1994 PRGs from
U. S. EPA Region iX_

REQUIRED ELEMENTS FOR USING U. S. ZPA REGION IX PRGs

The following are elements which must be addressed in any '.

work plan or protocol which makes use of the August I, 1994 U. S.
EPA Region IX PRGs, or subsequent lists. All of these elements
must be addressed.

A. Land Use

7n general, HERS strongly recommends that an unrestricted g

APR-29-1996 1i:29 916 327 25@9 99X P.O_
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land use scenario, similar to a residential scenario, be
used for site screening, unless a recorded deed restriction
prevents such land use. This recommendation is based on our
experience tha_ screening evaluations are conducted to
determine whether a finding of "no further action" is
warranted. We make this recommendation for screening risk
assessments at all military facilities, both active and
closing.

In nearly al! cases, the unrestricted (residential like)
se_ting provides the greatest potential exposures to
conzaminants. Therefore, sites found to have acceptable
risk for unrestricted land use will also have acceptable
risks for other uses, such as industrial. However, sites
found acceptable for industrial use might not be acceptable
for other uses. For military facilities which are closing
or have closed, HEKS recommends that the unrestricted
seizing be used for site screening. We assume that reuse of
these facilities wiql result in a change of ow_nership and
land use. The unrestrictedscenario is the most appropriate
for screening sites at open facilities as well, because this
hea!th-conservazive analysis provides the risk manager with

enough info_mation to approve "no further action" or to
require additional investigation. Use of an unrestricted
exposure scenario in no way obligates the risk manager to
clean up to this level. If ultimately industrial use is
seen to be the probable land use, then the site can be
remediated to this level. The unrestricted scenario can

then provide documentation to restrict land use tO
induszrial.

PRGs for an industrial setting are provided in the
August i, 1994 publication from U. S. EPA Region IX. The
pro_oco! should clearly document the basis for assuming
unrestricted land use (such as residential) will not occur
in the future: the results of screening against residential
P_Gs should be included to document the need for any
restrictions on furure land use.

The Project Manager should be aware that several exposure .
pathways are not included'in U. S. EPA Region IX's
calculation o_-_ndustrial PRGs. The excluded pathways are:

i. All uses of surface and groundwater;

2. .Exposure to soil gas which infiltrates indoor air;
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3. Exposure. to surface and goundwater contaminated by soil
leachate; and

4. Inhalation of particulates from trucks and heavy
equipment.

The protocol must address the rationale for eliminating each
of these pathways for use of the Industrial PRGs to be
acceptable.

B. Background, Detoction Limits, Zxposur_ Point Concent=ati_ns,
and Key Chemical Groups

Inorganic constituents present at levels above the PRGs but
at or below site background may be eliminated from the
screening procedure. However, the fact that they' are
present above the PRGs should be noted in the assessment,
along with the levels at which they were found. Preparers
of protocols should consult with the DTSC Project Manager on
the adequacy and representativeness of background sampling.

The protocol must include evaluation of the adequacy of the
method detection limits (e.g., can the media-specific PRGs

_'-_-_ be detected?).

For site related chemicals remaining after comparison
against background, the choice of the exposure point
concentration should be specified in the protocol as either
the maximum concentration observed or the 95 percent upper
confidence limit on the arithmetic mean concentration (95
percent UCL). The 95 percent UCL may be used only with the
approval _f the DTSC Project Manager.

Several chemical groups occur repeatedly as "risk drivers"
for military sites. The protocol should include how the
following chemical groups will be assessed:

l.. Polycyclic aromatic hydrocarbons (PAHs),

2. Polychiorinated biphenyls (PCBs),

3. Po!ych!orinated dibenzo-p-dioxins (PCDDs) and ".
polych!orinated dibenzofurans (PCDFs),

4. DDT and its congeners DDEandDDD; and

5. Hexavalentchromium. I

RPR-29-1996 1!:28 916 329 2509 97X P._H
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Analytical results for total petroleum hydrocarbons (TPH)
may not be used at any level of risk assessment. Instead,
the principal toxic constituents must be quantified and
their concentrations compared against the August I, 1994
PRGs from U. S. EPA Region IX. The principal toxic
constituents of hydrocarbon fuels are certain metais
benzene, toluene, ethylbenzene, xylene s), and PAHs.

C. California Modified PRG8

With the exception of nine substances (the six compounds
listed immediately below, two PAHs listed in a following
paragraph and lead, described on the next page), the August
!, 1994 PRGs from U. S. EPA Region IX now differ by no more
than four-fold from values calculated using the PEA process
and Cal/EPA cancer potency factors. U. S EPA Region IX has
published "'CAL-Modified PRGs" for the following six
chemicals in its Augus_ I, 1994 PRGs:

i. Cadmium,

2. Hexavaient chromiums,

"_ 3. !,2-dibromo-3-chloropropane (DBCP),

4. Nickel and compounds,

5. Benzo(a)pyrene (in water only), and

6. Tetrachloroethene (PCE).

These "CAL-Modified PRGs" should be used when screening
sites at Federal facilities in California.

In the August i, 1994 Region IX list, PRGs for two
additional substances, chrysene and benzo(k)f!uoranthene
differ by more than a factor of four as calcu!ated by the
PE_k process and by Region IX. CAL-Modified PRGs for
chrysene and benzo(k)fluoranthene (both are PAHs) are given
in Appendix A-l, to be included with the Region IX PRG list.
These should be used when screening sites at Federal ".
facilities in California. It is expected that the CAL-
modified PRGs for these two chemicals will be added _o the
body of the Region IX PRG list at its next iteration. Also
contained in Appendix A-I are PRGs for all Carcinogenic PA_qs
for which Region IX has calculated a PRG.

Appendix A-2 contains Provisional PRGs for all PAHs that
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have Ca l/EPA Potency Slopes or Potency Equivalency Factors
available, but for which Region IX has not calculated a PRG.
These Provisional PRGs were derived by bSA using Cal/EPA
Potency Equivalency or Cancer Slope Factors and U.S. EPA
Region IX PRG methodology. These Provisional PRGs are
available for screening sites at Federal Facilities in
California upon consultation with OSA and Region IX
toxicologists.

The PRG for naphthalene is currently _.nder discussion with
Region IX. Please consult with Michael Wade at OSA
regarding a PRG for this substance. A finalized PRG for
naphthalene should be available by the next iteration of the
Region IX PRG list.

The U. S. EPA Region IX soil PRG of 400 parts per million
(ppm) for inorganic lead under residential scenario, does
not conform to DTSC policy. The PEA (1994) screening level
of 130 ppm inorganic _lead in soil should be used at Federal
facilities in California.

GD. Impacts to Water

The August !, 1994 publication from U. S. EPA Region IX also
contains "Tap Water PRGs" These "Tap Water PRGs" can only
be'used if an exposure point concentration for the
contaminant in groundwater or surface water is available or
can be estimated. It is important to understand that the
"Soil PRGs" are not calculated to include the potential for
the contaminant to move to groundwater or surface water.
Neither do they assess the likelihood that groundwater or
surface water has been impacted by past releases. Such a
dete:-mination re._ires the preparer of the protocol and the
DTSC Project Manager to consider the complexities of geology
and soil characteristics, disposal history, and chemical
raze and transport to make an info_-med determination based
onprofessional judgment.

The protocol should describe how impacts to groundwater and
surface waters will be assessed, considering not only past
releases, which could have resulted in existing impacts to ,
groundwater, but also the potential for additional releases
which may result in future impacts.

Preparers of protocols must gain the concurrence of the DTSC
Project Manager that impacts to groundwater and surface

1 _h's approval should bewate±s are ade_ua_e!y addressed. "
given prior to any calculation of risks/hazards to human g
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health, if site-specific information is insufficien_ to
judge the potential impact of contaminants on surface water
and groundwater, then the calculation of risks/hazards
cannot proceed. Estimates of risks/hazards are not useful
if they do not reflect the true risk from site conZamSnants.
if it has been determined that no threat exists now or in
the future to surface water or groundwater, and if DTSC
staff concur with this determination, then the protocol must
contain the rationale for eliminating this pathway.

In some instancesr information may be limited on threats to
surface water and groundwater, bu_ available data do not
fully represent the nature and extent of the contamination
in water. In such an instance, the "Tap Water P._Gs" from
U. S. EPA Region IX's August i, 1994 document can be used to
compare against concentrations in waters at the site;
however, such comparisons must be accompanied by a
qualifying statement _indicating that the risk estimates from
the water pathway may be underestimated.

The "Tap Water PRGs" are for screening levels for human
\._ health only; protection of a_aatic organisms was not

considered in their derivations. It cannot be assumed that
levels protective of humans are protective of aquatic
organisms and wildlife.

E. ExcludQd Pathways

Certain pathways were excluded in the derivation of the
Augus_ !, 1994 PRGs from U. S. EPA Region IX. The protocol
must provide a rationale for why these pathways can be
excluded at the site in question.

I. Water: The August !, !994 "Tap Water PRGs" from U. S.
EPA do not consider dermal absorption from

bathing/showering for groundwater and surface water
exposures. The "Tap Water PRGs" include neither
ingestion, of water while swimming nor transfer of
conta_ninants in the water column to aq[uatic organisms .
or terrestrial plants, with subsequent ingestion by
humans. This is not consistent with the PEA (1994),
which does add this route of exposure. If this pathway
is expected to result in a significant exposure, HERS
shouldbe contacted.

2. Soil: The "Soil PRGs" include neither inhalation of
soil gases which infiltrate indoor air nor ingestion of
contaminants by humans via uptake by plants (home-grown
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fruits and vegetables)or animals (milk, meat, egg_).
If these pathways are expected to result in a
significant exposure, HERS should be contacted.

F. Air Mo4ela

Several issues regarding air are covered in the PEA but not
in the August I, 1994 PRGs from U. S. EPA Region IX. The
following limitations should be noted when using these PRGs:

I. Volatile Com_x_umcLs: The models used to calculate the
"Ambient Air'PRGs" and "Soil PRGs" do not represent the
enhanced volatilization of compounds which can occur in
the presence of landfill gases such as methane. For
example, when solid waste is disposed along with
hazardous wastes, the generation of methane formed
from the decomposition of the solid waste can increase
the emission rate of other volatile compounds. The air
model for volaaile compounds is based on the soil as
the only source; shallow groundwater which contains
volatile compounds may be an additional source to the
ambient air. The August I, 1994 PRGs from U. S. EPA
Region IX were derived with a volatile emissions model

"_ using an industrial area of 2025 m2, while the PFA
manual used an area of 484 mr for a residential
setting. Thismay result in different air
concentrations from the two methods.

Sometimes calculation of the "Soil PRG" resulted in a
concentration which would exceed the theoretical
saturation concentration in soil; in these cases U. S.
EPA Region IX notes the _Soil PRG" as a "max" or "sat".
This means that the "Soil PRG" is based not on risk or
hazard but on the maximum soil concentration that is

predicted to be absorbed onto the soil (without free
product present). Above this predicted saturation

:, concentration, the air model employed by U. S. EPA
Region iX is no longer applicable, and the potential
presence of free product implies a predicted threat to
surface or groundwater. The protocol should indicate
how exceedances of the saturation concentration will be ',
dealt with.

2. Fu_itivQ Du.sts: The dust model used in the "Soil PRGs"
and "Ambient Air PRGs" is a rapid assessment method
which ass_es a coztin_o_ and cczs_az_ source Z0r
emissions. If the source at the site is actually small
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and will deplete over the time frame of the exposure,
then risks/hazards will be overestimated.

G. Add/tivity of Risk and Hazards

For each site-related chemical, concentrations in soil, air

and water (if all these pathways are relevant) should be

divided by the corresponding "Soil PRG", "Tap Water PRG", or
"Ambient Air PRG"_ these ratios must then be added across

media. This summed ratio provides an estimate of the total

risk or hazard for that compound in multiple media. In

addition, the risk or hazard for multiple compounds at the

site must also be accounted for according to the following:

I. Compounds with Non-threshold Effects (Carcinogens):
Chemicals who&e_PRGs are based on carcinogenic effects

are designated" with "ca" in the August l, 1994 PRGs
from U. S. EPA Region IX. All concentrations of

carcinogens are thought to be associated with at least
some risk, i.e., no threshold. Section 2.4 of the

_/ August i, 1994 PRGs from U. S. EPA Region IX suggests

adding the risk ratios together for multiple
carcinogens to provide an estimate of risk for the
total site. The magnitude of the risk will be the sum

of the ratios times 10 -6. This provision must be

included in the protocol.

2. Threshold C_mpounds (Non-carcinogens): Chemicals whose

PRGs are designated with "nc" in the August I, 1994
PRGs from U. S. EPA Region IX are thought to exert
toxic effects• which display a threshold, i.e., a level

below which no toxicity is expecZed. Section 2.4 of

the August I, 1994 PRGs from U. S. EPA Region IX

suggests that hazard ratios (non-cancer endpoints) be

summed to provide a hazard index. U. S. EPA Region IX
does not provide PRGs for the threshold effects of

carcinogens. ',

If the summed hazard index is greater than one, then

the hazard index may be recalculated for chemicals
Which have the same toxic manifestation or which affect

the same targetQrgan. The protocol must provide a
discussion of which chemicals will be •grouped, if any,

, and provide a rationale for the grouping.
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H. Ecological Assessment

The August I, 1994 PRGs from U., S. EPA Region IX only apply
to human receptors. It cannot be assumed _hat levels
protective of humans will also protect ecological receptors.
The protocol must describe how the ecoloqica! assessment
will be conducted. The protocol must address the potential
for impacts to ecological receptors within the site
boundary, as well as the potential for impacts off-site due
to movement of contaminants (e.g., conveyance off-si_e via a
suorm drainage system) or intermedin transfers (e.g., food-
chain transfers to animals residing off-site but using the
site as a forage area) HERS recommends a screening level
ecological evaluation, either one which follows the guidance
outlined in Section 2.6 of the PEA, or one which follows the
recently published Draft Guidance for Ecological Risk
Assessment at Hazardous Waste Sites and Permitted

Facilities, Parts A and B: Scoping Assessment (DTSC,
September 1994).

s_Y t

HERS provides in this memorandum a framework similar to the

_ PEA within which the August i, 1994 PRGs from U. S. EPA Region IX
may be used for screening sl:es at military bases in California.
If it is determined that a full-scale baseline risk assessment is
needed, chemicals cannot be eliminated because they are below PRG
or PEA levels due to the need to add risk and hazard for all
chemicals.

We emphasize to OMF that sites which fail this screening
process require further investigation, and do not necessarily
reauire removal actions. Such further investigation migh_ be
very !imiteo in scope. For example, further characterizaZion of
certain compounds may be needed, such as specia_ion for
hexava!ent chromiura, or further refinement of the risk estimates
could be conducted, such as use of a different air model based on
site characteristics.

If you have any _uestions on this memorandum, please contact,
HERS liaison for Federal facilities, Dr. Michael Wade, at
(916) 327-2496 CALNET 467-2496).

Q
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cc: David Wang
Chief Program Executive
Base Closure and Conversion
OZfice of Military Facilities

Anthony J. Landis, P.E.
Chief of Operations
Office of Military Facilities

John Scandura
Chief of Southern California

Project Management
Office of Military Facilities

Barbara Coler, Chief
Statewide Cleanup Operations Division

Jeffrey J. Wong, Ph.d.

Science Advisor to the Director
Office of Scientific Affairs

'_ Arnold Den, MPH
Office of the Regional Administrator
U. S. Environmental Protection Agency
Region IX
San Francisco, CA 94105

Daniel Stra!ka/ Ph.D.
U. S. Enviro_menta! Protection Agency
Region IX, Mail Stop H-9-3
San Francisco, CA 94105
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!. Department of Toxic Substances Control. January 1994. -

'\_ Preliminary Endangerment Assessment Guidance Manual. State

of California, Environmental Protection Agency. Sacramento,
California.

2. Department of Toxic Substances Control. September 1994.
Guidance for Ecological Risk Assessment at Hazardous Waste

Sites and Permitted Facilities, Part B: Scoping Assessment.

Draft guidance for review and comment. State of California,
Environmental Protection Agency, Office of Scientific
_ffairs, Human and Ecological Kisk Section. Sacramento,
California.

3. United States Environmental Protection Agency, Region IX.

August i, 1994. Memorandum from Stanford J. Smucker, Ph.D.,

R_giona! Toxicologist, Technical Support Section, Subject:

R:egion IX Pre!i_inarv Remediation Goals (PRGs) Second Half
1994.
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S07L PRGs FOR CARCINOGENIC PA_s

U.S. EPA REGION !X
CAL/EPA POTENCY RESIDENTIAL

COMPOUND EQU!VALANCY FACTOR SOIL PRG (ppm)

_ benzo(a)pyrene 1.0 (index compound) 6.1 E-02
_ dibenz(a,h)an_hracene 0.4" 6.1 E-02

benzo{a)anthracene 0.! 6.1 E-01

_i benzo(b) fluoranthene 0.I 6.1 E-0!
benzo(k) fluoranthene 0.! -6.1 E-01D

indeno_l,2,3-c,d)pyrene 0.! 6.1 E-01

chrysene 0.01 6.1 E+00 _

'Toxicity Equivalency Factor calculated from CAL/EPA Cancer Slope
Factor of ii.5 (mg/kg-day) "2 for benzo(a)pyrene and 4.1

(mg/kg-day)[! for dibenz(a,h)anthracene.

bCa!-Modified PRGs based on Ca!/EPA Potency Equivalency Factors
and U.S. EPA Region IX PRG methodology.
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Append.ix A-2
CARCINOGENIC PA_s WITaOUT U.S. EPA REGION IX PRGS

IZPA POTEXCY
EQUIV_7._CT FACTOR OR PRDVISIONAL

-. COMPOUND CANCER SLOPE FACTOR SOIL PRG "oa

benzo(j)fluoranthene 0.l 6.1 E-01
dibenz(a,j)acridine 0.3. 6.1 E-0!
dibenz(a,h)acridine 0.i 6.1 E-01
7H-dibenzo(c,g)carbazole 1.0 6.1 E-02
dibenzo(a,e)pyrene 1.0 6.1 E-02
dibenzo(a,h)pyrene i0.0 6.1 E-03
dibenzo(a,i)pyrene i0.0 6.1 E-03
dibenzo(a,l)pyrene I0.0 6.3.E-03
5-methylchrysene 1.0 6.3. E-02

l-nitropyrene _ 0.3. 6.1 E-01
4-nitropyrene v 0.3. 6.1 E-0I
1,6-dinitropyrene I0.0 6.1 E-03
1,8-dinitropyrene 1.0 6.!E-02 (
6-nitrochrysene I0.0 6.! E-03

\._ 2-nitrof!uorene 0.01 6.1E+00
7,12-dimethylbenzanthracene (250)c 2.8 E-03
3-methylcholanthrene (22) 3.2 E-02
5-nitroacenaphthene (0.13) 5.4 E+00

'Derived by OSA using CAL/EPA Potency Equiva!ancy Factors or
Cancer Slope Factors and U.S. EPA Region IX PRG Methodology.

bPlease contact OSA should you have a question regarding PRGs for
these compounds.

_Parentheses signify Cancer Potency Slopes given in units of
(mg/kg-day) -I.
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